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AERODYNAMIC STABILITY_ CONTROL EFFECTIVENESS AND
DRAG CHARACTERISTICS OF A SHUTTLE ORBITER
CO  -RATZO AT FROM
O.6TO 4.96
By Paul E. Ramsey
ABSTRACT
Experimental aerodynamic investigations were conducted in the NASA/}_FC
14-inch Trisonic Wind Tunnel from Sept. 27 to Oct. 7, 1972 on a 0.004 scale
model of the I_R AT_ baseline shuttle orbiter configuration. Six component
ae_rodynamic force and moment data were recorded at 0° sideslip angle over an
angle of attack range from 0° to 20° for Maeh ntuubers of 0.6 to 4.96 , 20 ° to
40 ° for Mach numbers of 0.6, 0.9, 2.99, and 4.96 , and 40° to 60° for Mach
numbers of 2.99 and 4.96. Data were obtained over a sideslip range of -i0 °
to i0° at O_ !0°, and 20° angles of attack over the Mach range and 30° and
50_ at Mach numbers of 2.99 and 4.96.
_ne purpose of the test was to define the buildup_ performance, stabi-
li_y_ and control characteristics of the orbiter configuration. The model
pars,meters were: body alone; body-wing; body-wing-tail; elevon deflections
of i_ i0 °, -20 °, and -40 ° (both full and split)] aileron deflections of +i0 °
(full and split); rudder flares of i0 ° and 40 °, and s _udder deflection of
15 ° about the i0° and 40 ° flare positions.
NOMENCLATURE
General
SADSAC
SYMBOL SYMBOL DEFINITION
a speed of sound; m/sec, ft/see
Cp CP pressure coefficient; (Pl " P_)/q
/
M MACH Mach number; V/a
p pressure; N/m2_ psf
q Q(NSM) dynamc pressure; i/2pV 2, N/m 2, psfQ(Ps )
RN/L RN/L unit Reynolds number; per m, per ft
V velocity; m/sec, ft/sec
ALPHA angle of attack, degrees
BETA angle of sideslip, degrees
PSI angle of yaw, degrees
¢ PHI angle of roll, degrees
p mass density; kg/m 3, slugs/ft 3
Reference & C.G. Definitions
Ab base area; m2, ft2
b BREF wing span or reference span; m, ft
c.g. center of gravity
_R_ LREF reference length or wing mean
aerodynamic chord; m, ft
S SREF wing area or reference ares; m2, ft2
N[RP moment reference point
XMRP moment reference point on X axis
YMEP moment reference point on Y axis
Z_{RP moment reference point on Z axis
SUBSCRIPTS
b base
1 local
s static conditions
t total conditions
free stream
3
• NOM_CLA_JRE (Continued)
' Bode-Axis System
SADSAC
SYMBOL SYMBOL DEFINITION
ON CN normal-force coefficient; normal force
qS
CA CA axi_l-force coefficient; axial force
qS
Cy CY side-force coefficient; side force
' qS
nAB base-force coefficient; base force
CAb _" qS
-%(Pb - P_)A s
CAF forebody axial force coefficient, CA - CAbCAf
r" CLM pitching-moment coefficient; pitchin_ moment;
"m qS_REF
_ CY}i yawing-moment coefficient; yawing momentqSb
C_ CBL rolling-moment coefficient; rolling momentqSb
Stability-Axis System
CL CL lift coefficient; liftqS
r, CD drag coefficient; drag
qS
CDB base-drag coefficient; base drag
CDb qS
CDf CDF forebody drag coefficient; CD - CDb
Cy CY side-force coefficient; side forceqS
q_, CI_4 pitching-moment coefficient; _itching moment
" qS_REF
<_ C]S yawing-moment coefficient; y_wing momentqSb
C_ CSL rolling-moment coefficient; rolling momentqSb
3,'_ !ift-to-drag ratio; CL/C DL/
• , ,: .:,.g
:L: _
, :x.
"_!:i__,_:_:
. ,,
ADDITIONS TO NOMENCLATURE :_.'
...-:
• _..
• -,• .._
FOR MSFC TEST 555 ::":
'_i)
,':
SADSAC ::
S_IBOL SYMBOL DEFINITION •
6eL ELVN-L Full left elevon, surface deflection angle,positive deflection, trailing edge d_n; i_:
degrees. :i_
_eR ELVN-R Full right elevon, surface deflection angle, _]positive deflection, trailing edge down; ::
degrees. ::_::.
_e ELEVTR Full elevator only, s[_rface deflection angle,
positive deflection, trailing edge down;
degrees.
Left outboard elevon only, surface deflection
_eL0 angle_ positive deflection, trailing edge down;
degrees.
Right outboard elevon only, surface deflection
_eRo angle, positive deflection, trailing edge down;
degrees.
_e0 OBDELV Outboard elevator only, surface deflection angle,
positive deflection, trailing edge down; degrees.
_eI IBDELV Inboard elevator only, surface deflection angle,
positive deflection, trailing edge down; degrees.
_R RUDDER Rudder, surface deflection angle, positive
deflection, trailing edge to the left; degrees.
_RF RUDFLR Rudder flare, split rudder deflection angle,
positive deflection, trailing edges outward;
degrees.
6a AILRON Aileron, full or outboard total aileron deflection
angle, degrees, (left aileron-right aileron)/2.
_a0 0BDAIL Outboard aileron, outboard total aileron deflection
angle, degrees, (left aileron-right aileron)/2.
ADDITIONS TO NOMENCLA_jRE (CONTINUED)
SADSAC
ST_._OL SYMBOL DEFINITION
_aI iBDAIL Inboard aileron, inboard total aileron deflectionangle, degrees, (left aileron-right aileron)/2.
CONFIG Configuration tested;
--1.o (mcln_a)
= _.o (mcioiF_a)(Wlm)
: 3.0 (BICIDIFI/Jl) (WIEI) (VIKIRI)
(CL)L/D MAX CLLDMX Lift coefficient evaluated at maximum L/D.
{!eL DCL Lift coefficient variation for a specific change
in elevon deflection.
A_ [/<[ DCLM Pitching moment variation for a specific change
in elevon deflection.
d!_e DE Incremental change of elevon deflection.
(</_)_AX L/m_X MaximumvalueofL/D.
C_ _:_ D(CY) Derivative of side force coefficient with respect
_P to beta (beta = +5°); per degree.
C_ D(CYN) Derivative of yawing moment coefficient with
respect to beta (beta = +50); per degree, body
axis system.
_i_ D(CBL) Derivative of rolling moment coefficient _i'ith
respect to beta (beta = +50); per degree, body
axis system.
CONE1 GURATI 0NS INVESTIGATED
Test results reported herein were obtained on a 0.004 scale model of the
NR ATP Baseline Orbiter. Each of the model components tested are listed below.
Pertinent dimensional data for these components are given in Table III.
MODEL COMPONENT SYMBOL DESCRIPTION
(BICIDIFIMI) Body Alone
BI Orbiter body
CI Canopy
DI Manipulator fairing along top centerline
F1 Body flap
M1 OMS pods
(B1ClO_n_) (wlm) Body With Wing
W1 Wing
E1 Split elevons
(BiCiDiFiMl) (WIE1) Body With Wing and Centerline Vertical
 ail
Vl Body centerline vertical tail
K1 Air scoop at base of vertical tail
R1 Split rudder
The following SADSAC names are used to define control deflection. The
warious elevon and rudder deflections tested and their SADSAC definition is
also tabulated below.
ELEVTR Inboard and outboard elevons deflected togebher
OBDELV Outboard only elevons deflected
OBDAIL Outboard only elevons deflected
RUDFLR Rudder flare
RUDDER Rudder deflection; with or without rudder f_are
AILRON Inboard and outboard elevons deflected together
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TEST FACILITY DESCRIPTION
The Marshall Space Flight Center 14" x 14" Trisonic Wind Tunnel is an inter-
mittent blowdown tunnel which operates by high pressure air flowing from
storage to either vacuum or atmospheric conditions. A Mach number range
from .2 to 5.85 is covered by utilizing two interchangeable test sections.
The transonic section permits testing at Mach 0.20 through 2.50, and the
supersonic section permits testing at Mach 2.74 through 5.85. Mach numbers
betweei1 .2 and -9 are obtained by using a controllable diffuser; The range
from .95 to 1.3 is achieved through the use of plenum suction and perforated
walls. Mach numbers of 1.44, 1.93 and 2.50 are produced by interchangeable
sets of fixed contour nozzle blocks. Above Mach 2.50 a set of fixed contour
nozzle blocks are tilted and translated automatically to produce any desired
Mach number in .25 increments.
Air is supplied to a 6000 cubic foot storage tank at approximately -40°F de_
point and 500 psi. The compressor is a three-stage reciprocating unit drive_:
by a 1500 hp motor.
_2he tunnel flow is established and controlled with a servo actuated gate
valve. The controlled air flows through the valve diffuser into the stilling
chamber and heat exchanger where the air temperature can be controlled from
_mbient to approximately 180°F' The sir then passes through the test s_ction
_hich contains the nozzle blocks and test region.
l_ownstream of the test section is a hydraulically controlled pitch sector
_hat provides a total angle of sttack range of 20° (_i0°). Sting offsets are
available for obtaining various maximum angles of attack up to 90°.
DATA REDUCTION
All model forces and moments are resolved in the body and stability axis
system and are presented in the form of non-dimensional coefficients_ Model
reference dimensions used in the data reduction are.
FULL SCALE MODEL SCALE
Reference Area (Sref) 3220.0 ft2 7.419 in. 2
Reference Length (_ref) 525.5 in_ 2.102 in.(M.A.c.)
Reference Span (bref) 1007.7 in. 4.030 in.
(WingSpan)
Base Area (Ab) including 382 ft. 2 0.878 in. 2
cavity area_ See Figure 4
Cavity Area (Ac) O.313 in.2
Moments were referenced to the center of gravity at 65 percent body
length (_B) from the nose (_B : 5.312 in).
Moment reference dimensions used are:
FULL SCALE MODEL SCALE
XMRP 863.2 in. 3.453. in.
YMRP 0.0 in. 0.0 in.
ZMRP O.0 in. 0.0 in.
lO
DATA REDUCTION (CONTINUED)
The base axial force coefficient was calculated using:
CAB = -(CPBAVG) Ab - Ac AcSref f
where: CPBAVG = average base pressure coefficient - Pbavg
P_
q
CPC = cavity pressure coefficient = Pc - P_
q
Center of pressure (Xc.p.) calculations based on body length were
made using:
where Xc.g" = XMRP = 3.453 in.
_ref = LREF = 2.102 in.
_B = body length = 5.312 in.
Transition grit was used on the model during the entire test. Figure 3
shows the type grit, location and grit thickness used.
ll
TABLE !.
TEST CONDITIONS
TEST TWT555
REYNOLDS NUMBER DYNAMIC PRESSURE STAGNATION TEMPERATURE
MACH NUMBER per unit length (pounds/sq. inch) (degrees Fahrenheit)
. 0,6 5.0 x I06/FT... 4.3 100
o.q 6.3 " 7.4 l
1.2 6.7 " 9,1
1.q6 6.8 " [0.3 ]00
_ Z.99 4.1 ' ' 5,2 I I ] 4 0
4.96 $.9 " 3, 1 140
i. ,
| .......
BALANCE UTILIZED: MSFC # 231
COEFFICIENT
CAPAC IT_": ACCURACY : TOLERANCE :
@ =^q^!_^psi
NF 120 Ibs. + 0.60 lbs. __ u.uu_u
SF ._0 _bS. _ -_ 0.0035
AF 20 lbs. _T_ b +-O.0OlqPM !12 Ibs. s. 1" 0.0035 --
_ ,,_6 ]bs. _ __- 0.0020
RM 30 ibs. - _ - 0.0009
COMMENTS :
_SFC - Form Z63-i (Febru_u> 197Z)
.TABLE IZ °
TEST_F_ _-JY" _- DATA SET COLLATION SHEET
[] PRETEST
POSTTEST
•AB_E:Z.(CO_n_UED)
TESTM_&f: Z'_'F_-_'5" DATA SET COLLATION SHEET
O PRETEST
!_ POSTTEST
DATA SET CONFIGURATION SC D. PARAMETERS/VALUES [NO. MACH _ERS _(_ ALTEI:INATEINDF2ENDI_IT VARIABLE_
".: . " "_'_'.__ -'- " _m _ _ m_,= _ _ _ _ : ....... _ "_- - _ ...... ----- - --7 _ "
IR?&zoo 'o,_,D,_,,_l,X_r,)(v,_,_,)/o :D o o o a d /a o I I_'W°'_%'_'slo P'Yo°_/o_
_-r so6 2__ J I I i _
I
_,0 s o _ , _-%--4- tt- _,oj'.:t<o...1 1,>7:_-_/_
=,, _ o-2o-2°.zo-__-_! // °_;]'_'zo'=,_'s/l'Vol"uo'%
• _..... _ ._1.__f _.1. ,---I_ I
_,_ _o, f J!_{.] lJ_l: _!I] ___!?'/_t___'¢o__I ]'"1-"_o,,_ = o f ]_2_- ! I __ [ I I ','/o¢_
3/7. B 0 O 0 -2.0J-20 (_ I o_Y_ i°s_d "_e/'ot I'_/o tI;)./o ;a/°
3n e _.. )o___-/ _/o__I-/,_"_ ' 1---*---........ '_-_?oJ'-_%f'-@oI 1",_/_......
_,,,_ _ o o o L +- t 1 _.. '_o1'_%'_ol ......i'_'_ -
_ _ o . i ., %- T- 3+_-f_- '-_;'-_1;-_;...... _7_-_-_/_
sos _. o i O lO _ _-o--i_j___ ! _/__s_,---_- .... _7gP_/ooclj
I s_r ' +I _: " ---, %1"% ..... ---F':' 8 o .._ ,_ • '_'T I .__
1 7 13 19 25 31 37 q3 qS 55 61 67 7576
, , , . , I _ , .... _ , , , ,, 1 ..... ]..., _ .... ' ....... ,_.,1=.__._.,.,,_,...._..___,,..,,,.._..,,.,.,..,.,..,,=_
COEFFICIENTS : --_IDPVAR (1)IIDPVAR (2)INDV
aor 6
SCHEDULES
MSFC - _orm 26_-2 (F_brum_y 1972)
TABLE I!. (CONClLrDED)
TEST/f4, Sf _ _'_Y_$_-DATA SET COLLATION SHEET
O PRETEST
POSTTEST
_RAMETERS/_LUES _NUMBE_ 'ORAL_A_ _D_END_T _R_B_
1 7 13 19 25 31 37 43 49 55 61 67 7576| |
COEFFICIENTS : =_IIDPVAR(i)IIDPVAR (2)INDV
a or _
SCHEDULES
MSFC - Form 263-2 (February 1972)
TABLE I_
DIMENSIONAL DATA
MODEL COMPONENT: BODY - BI
GENERAL DESCRIPTION: BASIC QELTA WING FUSELAGE PER NAR LINES DRAWING
VLTO-O00001
MOD_L SCALE = ,004
DRAWING NUMBER:vLooOool
THEORETICAL ACTUAL MEASURED
DIMENSIONS: FULL-SC_J_E MODEL SCALE MODEL SC,a_LE
Length !328.33 5.313
Max. Width - ]5_T. 237.96 0.952
Max. Depth -IN. 238.00 0.952 _
Fineness Ratio- ]N. 5.527 5.527
Area-FT2
Max. Cross-Sectional 3P_:n ___J_g52,2_
Planform
Wetted
Base
16
MSFC - Form 263-6 _bruaxy 1972)
TABLE III
DIMENSIONAL DATA (Continued)
MODEL COMPONENT: BODY - CANOPY Cl
GENERALDESCRIPTION: CANOPY USED WITH BASIC DELTA WING FUSELAGE PER
NAR LINES DWG VL70-O0000]
MODEL CALE = 0.004
DRAWING NUMBER: VL70-O00001
tHEORETICAL AG_UALMEASURED
DIMENSIONS: FULL-SCALE MODEL SCALE MODEL SCALE
STA FWD BULKHEAD I IN _40.00 I.B600
STA_ TRAILING EDGE I IN _60.00 2.240
Max. Depth
FinenessRatio
Area
Max. Cross-Sectional
Planform
Wetted
Base
Winshield consists of six (6) Panels.
Pilots Eye is at the following points.
FUS STA -IN 408.00
B. P. - IN 24.00
W. P. - IN 455.00
View Angle Available:
DEG Upward 20.00
DEG Downward 24.00
17
TABLE III
DIMENSIONAL DATA (Continued)
MODEL COMPONENT: BODY -MANIPULATORHOUSING- Ol
GENERALDESCRIPTION:
SCALE MODEL = 0.004
DRAWINGNUMBER:VL7O-OOOOO!
THEORETICAL ACTUAL MEASURED
DIMENSIONS: FULL-SCALE MODEL SCALE MODEL SCALE
Length, IN _ 967.0 3 _A_n
Max. Width, IN 53.32 0.2132
Max. Depth, IN po oo 0.080
FinenessRatio
Area
Max. Cross-Sectional
P]anform
Wetted
Base
18
TABLE III
DIMENSIONAL DATA (Continued)
MODEL COMPONENT: BODY - ORBITALMANEUVERINGSYSTEM poD-M_
GENERALDESCRIPTION:
MODEL SCALE = 0.004
DRAWINGNUMBER:VL- O0000l
THEORETICAL ACTUAL MEASURED
DIMENSIONS: FULL-SCALE MODEL SCALE MODEL SCALE
Length~IN 290.67 ].]_
Max. Width~IN 67.33
Max. Depth~IN ]04.00 0.416
FinenessRatio
Area
Max. Cross-Sectional _
Planform _ -
Wetted _ _
Base _ .
19
TABLE III
DIMENSIONAL DATA (Concluded)
MODEL COMPONENT: WING - WI
GENERALDESCRIPTION: DELTA WING WITH -_ TWIST AND ROUNDEDWING TIPS, WING
BLENDS INTO BODY. FOLLOWSNAR LINF._V70--O00001FOUIV. SPAN I_ 7R _nA % n_
THEORETICALDELTAWING. MODEL SCALE = 0.004
DRAWING NUMBER: VLTO-O0000I
DIMENSIONS: THEORETICAL ACTUAL MEASURED
TOTAL DATA FULL-SCA_E IvE)DELSCALE MODEL SCALE
Area
Planfom ___321L31__ .o51_5
Wetted - -
Span (equivalent) 1007.8 4.o312
Aspect Ratio 2.144 2.1_4
Rate of Taper 1.191 i_]9]
Taper Ratio o.219 0,219
DiehedralAngle,degrees 3,500 3.500
IncidenceAngle, degrees R.ooo _,o00
AerodynamicTwist, degrees -G.OOO -_.o00
Toe-ln Angle . 3.000 3.000
Cant Angle -2,000 . -2,000
Sweep Back Angles,degrees
Leading Edge 4o.910 _9.91o
TrailingEdge -0,183 -0.183
0.25 ElementLine 41.675 _ 41,675
Chords:
Root (WingSta. OoO) 760.56 3,0422
Tip, (equivalent) 159.72 0_6388
MAC 525.4
Fus. Sta. of .25 MAC ]132.98 4 5319
W.P. of .25 MAC _04.55 1.2182_
B.L. of .25 MAC _ lq6.0q .7843
Airfoil Section - -
Root
Tip
EXPOSEDDATA
Area ___z2_o_Jic_
Span, (equivalent) 795.86 _.1834
Aspect Ratio 1.966 1,966
Taper Ratio 0.260 o.76o
Chords
Root 641.57 2 _662
Tip 166.68 .6667
MAC 450.63 iiii"8025
Fus. Sta. of _25 MAC 1190.82 ____4L_
W.P. of °25MAC _ _o_.47
B Lo _f .25 MAC 26n__n __ 1-o432
Leadinq Edoe Cuff
Planform Area (in W,R.P)_,Ft. 2 271.39 004_
Leadinq edqe intersects fuselaqe ML - @ sta, in. 540.00 2.1600 20
MSFC - Form 263-8 (Feb_a_y 1972)
TABLE III
DIMENSIONAL DATA (Continued)
MODEL COMPONENT: ELEVON - El (DATAFOR.I of R SIDES)
GENERAL DESCRIPTION: FULL SPAN. CONSTANT.CHORD ELEyON LOCATEDON
WING WI.
MODEL SCALE__._O__Q04
DRAWINGNUMBER:VL70 _nnnnl
THEORETICAL ACTUAL MEASURED
DIMENSIONS: FULL-SCALE MODEL SCALE MODEL SCALE
Area (TRUE),FT2 _ 347.2 .00_5_
Span (equivalent) 3_-0 1.53G
Inb'd equivalentchord I}4._8 .537
Outb'd equivalentchord 13_.3R ,537
Ratio movable surface chord/
total surface chord
At Inb'd equiv, chord 0,209 0.209
At Outb'd equiv, chord 0.805 0.805 _
Sweep Back Angles, degrees
Leading Edge -0.183 -0.183
TailingEdge -0.183 -0.183
Hingeline -0.183 -0.183
Area Moment 4164.4o 0.00026
(Normal to hinge line)
(PRODUCT^O[_AREAg ME_N)
_HUKU
21
MSFC - Forro 263-7 (February 1972)
TABLE III
DIMENSIONAL DATA (Continued)
MODEL COMPONENT: VERTICAL TAIL - Vl
GENERAL DESCRIPTION: CENTERLINE VERTICAL ON DELTA WING CONFIGURATION WITH
DOUBLE WEDGE AIRFOIL ANn RNIINnFD lEADING ED_F __ TOTAL DATAJ.j_LC_UD.F.S_J/DJJ3__
AREA LISTED BEt.OW, SCALE MODEL= 0,004
DRAWING NUMBER: VLTO-O0000 |
DIMENSIONS: THEORETICAL ACTUAL MEASURED
TOTAL DATA FULL-SCALE MODE_, SCALE _ODEL SCALE
Area 415.25 .00664
Planform 1.2q _ ___LQDO0002
Wetted ____Lg_L ____000232__
Span (equivalent) 323,9
Aspect Ratio _._75 ]6_.__Z5__
Rate of Taper 0.504 ___5.0_
Taper Ratio 0.424 ____LI__3___
Diehedral Angle, degrees
Incidence Angle, degrees
Aerodynamic Twist, degrees
Toe-ln Angle __.O.__ .... O.O
Cant Angle __ O,O O,O
Sweep Back Angles, degrees
Leading Edge 4G.OOO ___4__o_ __
Trailing Edge 26.361 2_]36!
0.25 Element Line 41.150 _ 41.150
Chords:
Root (Wing Sta. 0.0) ?75.5? --. 1.102!
Tip, (equivalent) _ 111.4 .__.O_._L_L_-_
MAC 2nsn __iLE29__
Fus. Sta, of .25 MAC _62,2_-_
W.P. of .25 MAC A39:D 2.556
B.L. of .25 MAC o.o o.o
Airfoil Section _ IIALF ANGLE
Root DOUBLEWEDGEWITH
Tip ROUNDEDL,E. =
EXPOSEDDATA
Area
Span, (equivalent)
Aspect Ratio
Taper Ratio
Chords
Root
Tip ....
MAC
Fus. Sta. of .25 MAC
W.P. of .25 MAC
B,! of .25 MAC
*Void area lOCaL(_o at the lower, aft portion of: the surface
22
-_JSFC - Form 263-8 (February 1972)
¸
:c":: " TABLE III
.2.:/_ -..;_: DIMENSIONAL DATA (Continued)
MODEL COMPONENT: RUDDER - RI
GENERALDESCRIPTION: RUDDER ON CENTERLINEVERTICALTAIL, VI
MODEL SCALE = O.Ofl_
DRAWINGNUMBER:VLTO-O0000!
THEORETICAL ACTUALMEASURED
DIMENSIONS: FULL-SCALE MODEL SCALE MODEL SCALE
Area ~FT2 117. 7 nn_AR
Span (equivalent)_in 926n n gn_n
Inb'dequivalentchord_in q7.o9 ,3884
Outb'd equivalentchord~in _ .2081
Ratiomovable surfacechord/
total surface chord
At lnb'd equiv, chord .. o.4oo 0.400
At Outb'd equiv, chord 0.400 0.400
Sweep Back Angles, degrees
Leading Edge 34.889 34.889
TailingEdge ____ 26._61
Hingeline 34.889 34.889
Area Moment 647.77 .... 00004
(Normal to hinge llne)
.... (PRODUCTO_H_A AND MEAN)
9_
MSFC - Form 263-7 (February 1972)
TABLE IV.
INDEX OF MODEL FIGURES
FIGURE DESCRIPTION PAGE
1. Axis System 27
2. General Arrangement of Orbiter Model 28
3. Location of Grit on Model 29
4. Definition of Base and Cavity Areas 30
for Axial Force Corrections
5. Side View Photograph of Configuration 31
BICIDIMIFIWIEIVIR 1 With Elevons
Deflected-20 °
_4
TABLE V. INDEX OF DATA FIGL_R_
PLOTTED
COEFFICIENTS CONDITIONS
TITLE SC_h_DULE VARYING PAGES
,,' Longitudinal Characteristics for Body Build-up (A) CONFIGURATION 1-60
MACH
Effect of Full Elevator Deflection on Baseline (A) ELEVTR 61-120
Configuration MACH
Effect of 0utboard 0nly Elevator Deflections on (A) 0BDELV 121-180
Baseline Configuration MACH
Effect of Full Aileron Deflection with Baseline (A) AILRON 181-240
Configuration F_CH
(B) 241-258
Effect of Outboard Only Aileron Deflection with (A) 0BDAIL 259-318
Baseline Configuration MACH
(B) 319-336
Effect of Rudder Flare with Baseline Configuration (A) RUDFLR 337-396
MACH
(B) 397-41h
Effect of Rudder Deflection with Baseline Configuration (A) RUDDER 415-474
RUDFLR
(B) MACH 475-492
Lateral-Directional Characteristics for Body Build-up (C) ALPHA 493-546
MACH
CONFIGURATION
v. (CONCLUDED)
COEFFICIENTS CONDITIONS _ "
TITLE SCHEDULE VARYING PAC-ES
Lateral-Directional Stability Characteristics for (D) CONFIGURATION 54'i'-558
for Body Build-up MACH
Effect of Elevator Deflection with Baseline (C) ELEVTR 559-576
Configuration MACH
Effect of Rudder Flare with Baseline Configuration (C) ALPHA 57T-594
RUDFLR
MACH
Lateral-Directional Stability Characteristics (D) RUDFLR 595-603
for Rudder Flare MACH
Effect of Rudder Deflection with Baseline (C) ALPHA. 604-621
Configuration RUDDER
Lateral-Directional Stability Characteristics (D) RUDDER 622-633
for Rudder Deflection MACK
Incremental Characteristics for Full Elevon (E) ALPHA 634-649
Deflection MACH
Incremental Characteristics for Outboard Elevon (E) ALPHA _50-665
Deflection MACH
Summary Characteristics of Baseline Configuration (F) ELEVTR 660-o6[
PLOTTED COEFFICIENTS SCHEDULE:
(A) CIFI, CN, CAF, CAB, CL, CD, L/D, XCP/L versus ALPHA (D) D(CY), D(CYN), D(CBL) versus ALPHA
CD versus CL
CL versus CLM (E) DCLM, DCL versus DE
(S) CY, CZ_, CBT, versus ALPHA (F) T,/D(_X), CT, _/D(_) versus _CH
(C) CY, CYN, CBL versus BETA
Notes:
I. Positive directions of force coefficients
moment coefficients, and angles are
indicated by arrows.
2. For clarity, origins of wind and stability
axes have been displaced from the center
of gravity.
N CC Yw
Figure i. Axis systems, showing direction and sense of force and
moment coefficients, angle of attack, and sideslip angle
NASA-MS
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MRP 4.28O
STA. _ _
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3 719 _9°
0.40 I -._-_
i
ST.b_.. F
0.0 5,_.
_GU_, 2 - GE_R.&L ARRANGE_r_rC1_ OF ORHI_]T__kDDEL
_I_JRE 3 = LOCATION OF GRIT ON _DEL
FIGURE 4 - DEFINITION OF BASE AND CAVITY AREAS FOR AXIAL FORCE CORRECTIONS
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BRE_ 4.0300 IN.
XMRP 3.45S6 IN.
YMRP 0.0000 IN.
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(C7e30S) _ MS55(F'A3) NAR ATP ORB (151C101FIH1) (WIF'I) (VIKIR1) 0.000 0.000 10.000 _.R£F ?.4%90 S_.TN.
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XMRP 3.,I,5110 IN.
YHRP O.O000 IN.
ZHRP (1o O00Q IN.
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ANGLE OF ATTACK. ALPHA. OEGREES
DATA SET SYMBOL C_FIGURATI_ DESCRIPTZ_ BETA RUODER RUDFLR REFERENCE INFORMATION
(C7e305) _ MSSS(FA3) NAR ATP ORB (8tCIOIFIMI) (WtEI) (VIKIRI) 0°000 0.000 10.000 SREF ?.4190 $Q.IN*
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XMRP 3.45_0 IN.
YMRP O*GOOQ |N*
ZMRP 0.O000 IH.
SCALt 0.0040
MACH 1.20 PAGE 417
EFFECTOF RUDDERDEFLECTIONWITHBASELINECONFIGURATION
,0
EFFECTOFRUDDERDEFLECTIONWITHBASELINECONFIGURATION
o@
.4
,I .............
}Z
_J
(J
Z ,t ..........
ILl
U
LL
Z -.t
I---
-.4
-°5
- 5 0 S _O iS _O tS 30 3S 40 4S 50 S5 QQ Q5 ?0
ANGLE OF ATTACK. ALPHA. DEGREES
OATA SET SYMBOL. CONFIGURATION DESCRIPTION SET& RUDDER RUOFLR RE:FERENCE INFORMATION
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X_RP _.4_3@ IN.
YMRP 0.0@0@ I_.
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(¢7e30s) _ MSSS(FA3) HAR ATP ORB (81C$OIFIH1) (WI£1_ (V_IRI_ O.OO0 O.OOO 10.000 SREF _.41g0 S_.IN.
(CTeSZB) /'_ MSSS(_A3) NAR &TP ORB (BICIDtFtMI) (WIEI_ (VIKIRt_ O.OO0 1_.000 lO.OOO LREF _.1Q20 1_.
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ANGLE OF ATTACK, ALPHA, DEGREES
DATA SET SYMS(:_. CC'JINFIGURATION OESCRIPTI(_'_I BETA RUDDER RUDFLR REFERENCE INFORMATTC>_I
(¢T630S) _) M_SS(FA3) NAR ATP ORB (BICIOIFIMI) (WIEI) (VtK1Rt) 0.000 0.900 tO.090 SREF _.4190 SQ.I_,
(C_2m) /--_ _SS5(FA3) NAR ATP ORB (BICIDtFIMI) (WIEI) (VIK_R1) 0.000 15.000 lO.oOO LREF _.1020 IH.
(C?_$32) <> NSSSIFA3) NAR ATP ORB (BICIDIFIM1) (WIEI) (YIKIRI) 0.000 IS.O00 40.OOO _REF 4.030Q 1_.
XMRP _.4S3Q tH.
Y_RP Q.OOQ_ IN.
ZHRP Q.OOQO _N.
SCAL_ 0.0040
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ANGLE OF ATTACK, ALPHA, DEGREES
OATA SET SYMBOL CONFIGURATION O£SCRIPTI_ B£TA RUOOER RUOFLR R£F£R£NC£ INfORmATION
(C7630$) _) N55_(FA3) NAR ATP ORB (elCIOtFtHt} (WtEI| (VtK%RI) O.OOO 0.000 lO.OOO 5REF ?.4190 SQ.IN.
(C?SS28} /'_ M_55(_A3) NAR ATP ORB (BtCIOiFtMt) (W1_1)(VtKtR1) 0,000 15.000 10o000 LREF 2.10_0 IN.
(C76_32) _ HSS_(FA3) NAR ATP ORB (BtCIOIFtMt} (W1_t)(VtKIRt) O,OOO iS,000 40,000 BR£F 4,_3Q0 IN.
XNRP _*_5_0 IN,
¥NRP O.OOGO IN.
ZHRP O,OOOO INo
SCAL_ 0,0040
MACH 1.20 PAGE 435
R
_
g
_
B
A
SE
A
X
I
A
L
F
O
R
C
E
C
O
E
F
F
I
C
I
E
N
T
,
C
A
B
-
I
-
i
_
ii
n
id
z
.
.
o
_
_
_
_
b
_
.
.
.
.
.
_
.
-
4
-
I
-
I
!
I
,
n
m
;
_
@i
_
i
_
i
4"
+
"
C
-
-
+
"
+
-
_
.
q
+
o
ZZ
Z_
m
;o
m
0
i
o
o
o
.
I
_
;_
_
,
!
m
<
<
<
-
n
mm
I
c:
_
m
m
m
"
-
-
_
-
r
l-
_
J%
J
"
-
I
>
mm
I
.
.
-
-
,,
('-}
-
Z
bb
b
I
!
c
a
re
a
:_
E3
_
o
o
o
 M
i
z
m
I I
I
m
;g
b'-
;a
;-
i
I
c*
o
o
o
o
o
o
0
0'_
zz
zz
Z+
+
_
i
I
.
.
.
.
.
L,
+
i
[
+
+
z
I
r
i
+
,
:
,
+
-
o
_
.
L.
+L
L.
_
.
L_
._
+
,.
.
_
_
.
_
-
_
-
L
I
l
i
I
t
i
l
i
i
l
i
i
i
l
i
i
i
}
r
i
i
_
i=
_.
.
_
_
_
_
.
,
i
-
'_
.
+
,
J
.
.
.
.
.

EFFECTOF RUDDERDEFLECTIONWITHBASELINECONFIGURATION
otQ f I'I I _ f f I I"
*OQ
DO0 i
I_1 ,O'r
< i
c -f
Z .t3e i
I.L
LIJ .05 .....
_ ,04
I,
.-J
o'1
ffl
•°, ]
, • , , • * . * J • , | , i , J , i • , • i I i i , , , i a f * a , J * , , , | , . ......
- S O S IO iS tO _S 30 3S 40 45 SQ S5 QO ns 1,o
ANGLE OF ATTACK, ALPHA, DEGREES
DATA S_T SYMBOL CONFIGURATION OESCRIPTION BETA RUDDER RUDFLR REFERENCE INFORMATION
(CY_30S) _ M_SS(_A_) NAR ATP ORB (BICIOIFIH$) (W1£I) (Vl_IRI) O.O00 0.000 %0,000 SREF ?.4_9Q
_Q*%N.
(C76528) L_ MSS_IFA3) NAR AlP ORB (BICIDIFIM%) (WIEI) (VI_I_I) 0.000 t5.000 10.0_0 LR_ Z.IO_Q IN.
XHRP S.4_3Q IN.
YNR_ O.QOOQ IN.
ZHRP O.QQQQ IN,
• CAL_ 0.0040
MACH 4.96 PAGE 438
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DATA S_T SYMB_ C_NFIGURATI_ DESCRIPTION BETA R_OER RUOFLR R_FER_NCE INFORMATION
(¢_30s) _ _5_(FA3) NAR ATP _B (B_C101FIHI) (W1E1) (V/KtRI) 0.000 0.000 10.000 $RKF ?.41_0 S_.I_I.
(CTeS2S) _ M555(FA_) NAR ATP _B (BICIOIFIM_) (W111) (VIKIRI) O.O00 tS.O00 lO.O00 LR_F _.1020 IN.
(CT6S3Z) _ H_55(_A3) N&R ATP _B (BtCtDIFIH[) (W1£%) (VIKtRI) 0.000 tS.O00 40.000 BR£F 4.0300 I_,
XMRP 3.4530 IN,
YMRP 0.0000 IN.
ZHRP O.OUO0 IN.
SCAL_ 0.0040
MACH 1.97 PAGE 442

EFFECtOFRUDDERDEFLECTIONWITHBASELINECONFIGURATION
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ANGLE OF ATTACK, ALPHA, DEGREES
DATA SET $YMBC4_ CC_N_IGURATIOt4 OESCR_PTIOH B_TA RUOOER R_LR REFERENCE tNFOR_aTIO_
(C76305_ _ M555(FA3) NAR ATP ORO (BIC101FtM_) (WlE1) (ViZiR1) 0.000 0.000 tO.O00 SREF ?.4tgo _.IN.
(CT6S_8_ _ NS_5(FA3) NAR ATP _B (BlCIOIFIHI) (_1E1) (VtKIRI) 0.000 15o000 iO.OO0 LREF 2.19_0 IN.
(C_6S32) _ M555(FA3) NAR ATP _B (BICIOIFtMI) (WI£1) (VI_IRI) 0.000 15.000 40.000 BR£F 4.030G IN.
XHRP S.453Q IN.
YMRP 0.a900 IN.
ZNRP 0.0000 1N.
SCALE 0_0040
MACH 4.96 PAGE 444

EFFECTOF RUDDERDEFLECTIONWITHBASELINECONFIGURATION
I I. I I r l]
i
$°S !
O.O
- $ G S lO IS ED E5 SO 3$ 40 45 50 SB SO 15 YO
ANGLE OF ATTACK, ALPHA, DEGREES
DATA SET SYMBOL COt4FIGURATION DESCRIPT_O_ BETA RUDDER RUDFLR REVERENCE INFORMATION
(CTeSO_) _ H555(FAS) NAR ATP ORB (81CtDIFIMI) (WtEt) (VlKIR1) O.DO0 O,O00 10.000 SREF ?.41go $_.IN.
(E_6_2B) _ M555(FA3) NAR ATP ORB (81C101FIMI)(WIEIl(Vt_IRI) D.OOG _5.000 IO.OO0 LREF 2.1020 IN.
(C76$32) _ H555(FA3) NAR ATF ORB (BICIDIFIMI)(WIEI}(VI_tR1) 0.000 15,0Q0 40.00Q BREF 4.030O IN,
XMRP 3,4530 IN.
YHRP O.OOOO IN_
ZMRP O,O000 IN.
SCALE O,D040
NACH .90 PAGE 446

EFFECTOFRUDDERDEFLECTIONWITHBASELINECONFIGURATION
I • f r I J-p
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o.Q I_|' ,,I, .,i, 1,11 ,ll,l.llJ ,i,1 ,i,I ,,i, lllJ llJ I _,.lii iJll iii1]111
- @ @ @ 10 2@ 2@ 25 30 3@ 4@ 4S @0 55 @O @5 ?0
ANGLE OF ATTACK, ALPHA, DEGREES
OATA SET SYM@_L CC4_FIGURATION OESCRIPTI_4_ @_TA RUDOER RUOFLR REFERENCE INFORMATION
(CT630@) C) M555(FA3) NAR ATP ORB (BIC%OtF2MI) (WIEt) (VtKtR%) @.000 O.BO@ 1B.@O0 BREF 7.4199 S_.IN.
(C?@S28) Z_ M55_(FA3) NAR ATP ORB (81CIOIFIM1) (WIEI} (VtKIR1) O,O00 15.00B lO,BOO LREF _.lO2O iN.
(C76S3Z) _ MS55(FA3} NAR ATP ORB (BiCIDtFtM1) (W1_1) (VIKtRI) O.OOO 15.000 40.000 BREF 4.03BO IN.
XMRP _.453B IN.
YMRP @.0088 IN.
ZMRP Q,BBBB IN.
BC&L_ 0,0@4@
MACH 1.97 PAGE 448
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EFFECTOF RUDDERDEFLECTIONWITHBASELINECONFIGURATION
e llrrl
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ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYMBOL CON_IGURATTON RESCRIPT[ON •ETA RUDDER RUOFLR REFERENCE IN_ORMATtO_I
(¢7630s_ _ N_55(FA3) NAR ATP O'RB (OtClOIFIN1) (_1EI) (VtKIRI) 0.000 O.OOO tO,O_Q $REF F.4$90 S_.TN,
(C76Se8) L_ N555{FA3) NAR ATP ORB (OtCIOtFINt) (WIEI) (VIKIRI) O.OOO 15.000 lO,OO0 LREF 2.10EO TN.
(CT6SSe) _* _5$5(FAS) NAR ATP ORB (•tClDtFINI) (WtEI) (VIKiR1) •.OOO 15.OQO 40,QO0 BREF 4.0_QO T_.
XNRP S*453R _N,
YNRP O.OOOR IN.
ZMRP O*QOOR tN.
SCALE O.O04Q
MACH 1.97 PAGE 454
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EFFECTOF RUDDERDEFLECTIONWITHBASELINECONFIGURATION
I_. f|l I||_ ||IS rI|| _flf rT-|f|rfl_ Pf|£ _1|| Ill| Ifll I|TI _ilf f_if flrf'
IL,S ................
_J
L) 1,6 ...... I _1
X I
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ANGLE OF ATTACK, ALPHA, DEGREES
DATA SET SyIMBOL CONFIGURATION DESCRIPTION Br"TA RUODI_R RUOFLR REFERENCE INFORMATION
(C?IS3OS) [_J MS55(FA3) NAR ATP ORE (EI¢lOIFIM1) (Wllrl) (V1KIRI) O.9DD 0.000 lO,OOO SREF ?.4196 SQ,IN.
(c?e.'_28) Z_ MI55{FAI) NAR ATP ORE (EIC1DIFIMI) (t,tlEl) (VIKIRI) 0.1300 l_.OOO 10.000 LREF l.lO_O IN,
(C'F65_,2_) 0 HIISIFA_,) NAR ATP ORB (EICIDIFIMI) (WtEI) (VIKIRI) O.OOO IS.QDO 4Q.OQQ BREF 4.0300 IN,XMRP S.4530 IN.
YI4RP O. OOO{!l IN*
ZNRP D.OQO0 IN,
SCALE O.OO40
HACH I•20 PAGE 459
EFFECTOF RUOOEROEFLECTION_ITHBASELINECONFIGURATION
IjQ I I I I I I ; ; I
t0@ IJU t.@ ....X .......
D
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Z
o J
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m 1
0.4 ..... ___..
itQ I 4
w o.e_ . t
z
_J
- 0 O 5 10 tS 80 _5 80 S5 40 4S 00 05 @O e@ TI)
ANGLE OF ATTACK, ALPHA. OEGREES
DATA SET SYMBOL C_F|GURATI_ OESCRIPTI_ BETA RUOBER RUOFLR REFERENCE IN_MAT_ON
(C_6305) _ M555(FA3} NAR ATP _B (81CI01FIH$) (WiE1)(V1KiRI) 0.000 0.000 10.000 SREF ?*4190 SQ. |ll.
(CTGSZB) _ M_55(FA3) NAR ATF _ (BtCtOiFIH1) (W1Ei) {V_KIRI) Q*80Q 15*000 10.Q00 LREF E.tOEO iN.
(C76S_2) _ MSSS(FA3) NAR ATP _B (81CiDIFIHi) {W1EI) (VtKIR1) 0.000 15.000 4Q*OOQ 8REF 4.0300 IN.
XNRP 3.45_0 |M.
YNRP O.OQOO IN.
ZHRP 0.0000 IN,
SCALE 0.0040
MACH 1.97 PAGE 450
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EFFECTOFRUDDERDEFLECTIONWITHBASELINECONFIGURATON
II Q• ! ! r r f f f r 1 f _" r ..... _" I - _ "- f = I_-f ! "1 " I- - " [ r " _ f r r F r f r r ;
t°@ ......... "_ ..........
()
i)
I)
t,t -- -
z
_ IoQ
_ 0°8
O,e .......
Qo4 /
G°! j
l.l ill Xl dla Li aiR I II I, II ILlO°O
-O.@ -0.4 -0.2 OoO 0,_ 0.4 0°6 0.8 t°O 1.2 1.4 t.@
LIFT COEFFICIENT, CL
OATA _£T SYMBOL C_TGURAT_ D_SCRTPT[_ @_TA RUOO[R RUOFLR REF£RENC£ tNFORMATION
(C7630S) _ M555(FA3} NAR ATP ORB (BICI@IFIHI) (W1£1) (VIKIRI) O.O00 O*QQQ tO.O00 SR(F ?.4190 SQ,I_.
(C76S28) _ N@55(FA3) NAR ATP OR@ (_ICIDIFtHI) (W1£1) (VIKtRI) O.OQO tS*OOQ tO,OOO LR£F 2,1020 _N.
(¢76S32l _ M@SS(FA3) NAR ATP _8 (BICtOtFtHl) (W1£1) (VIKIR1) O._O IS.QO0 40.OO0 BR_F 4.0_0Q IN.
XHRP _,4530 IN,
TNRP O.0QO0 _N,
ZHRP Q.9OQO |N*
SC&L£ Q.OQ40
HACH 2,99 PAGE 4_7
EFFECTOF RUDDERDEFLEC::IION IIHBASELINECONFIGURAIION
II G. I r _ r ! ! I _ r ; II I ." I-"r -r .... r I -r i - I J- _ ' r ; ; v I f I ! ; [ ! ! !
_t411 ........................ I "....
*'° ))
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o°l /
0.4 --
J
_.0 II iii ,J _1 ]lJ ill ll_ ill
-0.6 -0.4 -0.2 O.Q 0.2 0.4 0.6 Q.$ |.D $.2 1.4 2.Q
LIFT COEFFICIENT, CL
DATA SET $YMB_ CONFIGUR&TIC_ O£$CRIPTI(::_ BETA RUBBER RUDFLR REF£R£N(:E INFORMATION
¢C7630S) _ N555(VA3) NAR ATP ORB (BICtBIFIMI) (WiEt) (VIK%Ri) 0.000 O.QO0 10.000 SREF 7.4190 S_.IN.(C76_8) _ MS_5(FA3) NAR ATP ORB (BiCtOIFIMI) (WtEI) (VIKIRI) O.O00 15.000 tO.DO0 LREF _.IORO IN.
CC?SS32) _ M555(FA3) NAR ATP ORB (BICIOIFINt) (WIEl) (VIKiR$) 0.000 $5.000 40.000 8REF 4.D300 _N,
XMRP _.4530 _No
Z_RP O,O000 _N.
SCALE o,oo_o
MACH 4._S PAGE 468

EFFECTOF RUDDERDEFLECTIONWITHBASELINECONFIGURATION
_.6 ; r ; ! ! r I r r f ; ! ! r ! ! ¢r ;- ; r f ; I r ir f ! r ; ! ! ! ! ! _ _ f ! ! ! ! ! ;
I
t,4 _ ............... .
-.e -.5 -.4 -.3 -ol -.1 °0 .1 ,2 .3 .4 .S .S
PITCHING MOMENT COEFFICIENT, CLH
OATA SET SYMBOL CONFIGURATION OESCRIPTION BETA RUDO_R RUOFLR R_FERENC{ INFORNATION
((7630S) _ MS55(FAS) NAR ATP ORB (BICIOiFtM%) (W1_$} (VIKtRI) 0,000 0.000 IO°GO0 $R_F ?.4190 SQ.IN,
(eyes28) Z__ M55S(FA3) NAR ATP ORB (BICIDIFIMi) (WIEi) (VIKIRt) O.OOO 15.00Q 10.000 LREF Z.1020 IN.
(C76SSZ} _ M555(_AS) NAR ATP ORB (BICIDtFIMi) (WIEi) (VIKtR1} 0,000 15.000 40.000 BR_F 4.0300 IN,
XMRP 3.4530 IN.
YNRP O.OOO0 IN.
IHRP O.O000 IN,
SCALE O,O040
MACH .90 PAGE 470
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ANGLE OF ATTACK. ALPHA, DEGREES
OATA SET SYMB_I.. C_IF;GURATZON DESCRIPT|O_I BETA RUOBER _UO_L_ REFERENC_ INFORMATION
(A75_05) _ M555(FA_) NAR ATP ORB (BICIDtFIM1) (W1E1) (VIKIRI) O.OOQ O.OOO 10.000 _REF T.4tgo _,IN.
(A_6s_e_ _ M555(FA3) NAR ATP ORB (BICIOIFIH1) (WIEI) ;VIKIRt) B.O00 15._00 IO.O00 LR_ 2.tO_O _.
_A_S_Z_ _ N55_(_A3_ NAR ATP ORB (BICIDiFI_I) {_IE_) (VIKIRI) 0.000 15.00D 40.OOO BR_F 4.0300 IN.
XMRP 3.45_0 I_.
YMRP 0._000 IN.
5CALl O.gOaO
MACH .59 PAGE 475
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EFFECTOF RUDDERDEFLECTIONWITHBASELINECONFIGURATION
.OtO W ! ! !
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ANGLE OF ATTACK, ALPHA, DEGREES
DATA _T SYH8_ C_FtGURAT[_ OESCRIPTI_ BETA RUOO£R RUOFLR REFERENCE INF_MAT_
(A76308) _ M555{FA3} NAR ATP _B (B$¢tOIFiHI) (WI£1_ (VIRIRI) 0.000 O.O00 10.000 SREF ?.4190.
(a?_$28) _ HS_5(FA3) NAR ATP OR8 (BICtOIFIMI) (W1£%) (VIK_RI_ 0,000 15.00Q 10.000 LR_F 2,_0_0 IN.
(A?_$32) _ _55S(FA3) NAR ATP ORB (BICIOIFIHI) (WI_t) (VIRIRt) _*000 _5.000 40.0_0 _R£F 4.0_0G iN.
XMRP _.4530 IN.
ZHRP 0.0000 IN*
SCALE o.ooao
HACH .£0 PAGE 482
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EFFECTOFRUDDERDEFLECTIONWITHBASELINECONFIGURATION
°I|6 "
°QtD " "_
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DATA SET SYMBOL CONFIGURATI_:>N OESCRIPTI<_ B_TA RUOOER RUOFLR RE_ERENCE INFORMATIO_I
(A_63OS) I_ MSS_(FA3) NAR ATP ORB (BtCtDIFIMi) {WIE1) (ViKiRI) O.OOG 0.000 t0.000 SREF 7.4190 SQ.IN.
(ATeSZ6) _ M555(FA3} NAR ATP ORB (BiCtDIFIM1) (WiEi| (VI_iRt) 0.000 15.000 10.000 LREF _.1020 IN.
(A16S32) _ M555(VA3) NAR ATP ORB (BICtOIFIMi)(WIE1) (VIKIRi) O.O00 15.000 40.QOO BREF 4.0300 IN.
XMRP _.4530 IN.
YHRP O.QOGO IN.
ZHRP O.OOQO IN.
_C&LE O.OO4Q
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OATA SET :SYHBOL CONFIGURATION DESCRIPTION B[TA RUDDER RUDFLR REFERENCE INFORNA'TION
(ATt:SQ,9} _) HS55(F'A3) NAR AlP ORB (BICIDIFIHI) {WII[I) (VIKtRI) O.00Q 0,000 lO.O00 -_;REF ?.4190 S,Q.IN,
(A1"1_28) r_ I'rSSSlF'A3) NAR AlP ORB (81CIDIFIHI) (W1¢"I) (VIKIRI) O,0OD 15.000 tO.Q00 LREF t,10;_0 IN.
(A'r4_S32_* _ _H555(F'A3.) NAR AlP O_B (BIClDIFIHI) (WII[I) (VIKIRI) O.OOO IS,Q00 40.00Q BR_F 4,0_00 IN*
XHRP $,4531_ IN.
YMRP O*O000 IN.
ZNRP O, 000(} IN.
SCALE O,O04o
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_AT_ SE_ SYMBOL COH_IG_RATIC_t DESCRIPTION ALPHA E_VTR RUOFLR _UOO£R R_F_R£_C_ 1HFOR_ATION
(A76104) _ M555(_A3) NAR ATP ORe (EICtDtFIM1) 0.000 SREF ?o4190 S_.IN,
(ATe%D5) _ H555(FA_I NAB ATP ORB (_l_I_tF_MI) $_._ LR_F 2.1_2_ 1_*
¢A?_lOe) _ M55_(FA3) NAR ATP ORe (BICtDtFtH1) EO.O00 BR£F 4.0500 IN.
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MACH .59 PAGE 493

LATERAL-DIRECTIONALCH RACTERISTICSFORBODYBUILD-UP

.
.
.
.
.
o
L
A
T
E
R
A
L
F
O
R
C
E
C
O
E
F
F
I
C
I
E
N
T
,
C
Y
00
0@
N L..
.
.
.
.
.
.
.
.
I
1..
.
.
.
.
"
I
_
•
.
.
.
.
.
.
.
T
.
.
.
.
*
_
r-
rl
o
o
o
o
_
I
r-
-
_
-
l
"
r-
I
III
II
I
_
'-
<
_
r-
_
N
9
g
I
_
0
1
_
_
I
>
i I
'
,
Jil
l
IIl
l
III
I
Ill
l
Ill
I
iII
lil
lll
lii
llr

LATERAL-DIRECTIONALCHARACTERISTICSFORBODYBUILD-UP
.gO I 1 ! lr ! !|
,04
°os
u%
x
<c
>- .0R _
D
_)
o0$ .....
kkd °DO
(-3
LJ-
laJ
Z
kd
_B -.oz
Z
-.04
''1 ,L_ ,,_ ........................
-'O-ie5 t4 i2 to - • - a - 4 - a o _ 4 6 8 iS 12 $4 tO
SIDE SLIP ANGLE. BETA. DEGREES
_T_ _T _YM_(_ Ce3_FIGURATIOt4 O_SCRIPTIC_ ALPHk _L_VTR R_OF_R RUDdeR R_fl_C_ X_OR_TIC_
_A76104) _ MS_(_A3) NAR ATP ORB (_ICIOIFIM1] O.OOO SR£F _.4190 _.IH.
<A_05) /'_ M55_(_A3) NAH ATP ORB (BtCIO_FIMt) ID.O_ LR_F _.$OZO [N.
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(AT6104 _ _) DATA NOT AVAILABLE FOR ALL CCx'NDITZOh_S 0,000 3R_F t.4$00 SQ,IN.
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SIDE SLIP ANGLE, BETA. OEGREES
DATA SET SYHBOI. CONFIGURATI_ D[SCRIPTI_ ALPHA £LEVTR RUDFLR RUDOER REF_R_NC_ INFORMATION
(A7_204) _ DATA NOT AVAILABLE FOR ALL (_OITI_S O.OOO O.O00 SREF T.4190 _Q.IN.
(AT6205) _ MS_5(FA3} NAR ATP ORB (BICIOIF%M%) (WI_I} lO,OOO O,OOO LR_F 2.10ZQ IN.
(A_20_) _ M555(FA31 NAR ATP ORB (BiCIOIFIMI) (W1_1) _B.OQO B.BBQ BREF 4.0_OQ IN,
(A762DT) _ M_55(FA3) NAR ATP ORB (BIClOIFIH1)(Wt[l} %D.OOO B.OOQ XMRP 3.&S30 IN.(A7_208) SSS( 3) B BICIDIFIMI} (WIll} 5O, O O.BBO YH P O.BOOB N,
ZMRP O.OOOO IN.
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DATA S_T SYHBCL CONFZGURAT|<:X'4 D_SCR_PTIC4'4 ALPHA EL_VTR RUDFLR RUDDER _FERENC[ [NFORHAT[ON
(AT_Z04) L_ M_55(FA3) NAR ATP ORB (BtCtDIFIHI) (W1(1) O.OOO O.OO0 SREF _.4190 SQ.INo
¢A?_2_) _ MSSS(FA3) _AR ATP C>R_ (_$CXDiFtHI) (_t_1) IO.QDD O.DOD t_F _._2D 1_.
(A_Z06) _> M55fl(FA3) NAR ATP ORB (BICIDIFXH1) (WI_|) _O.O_O D,OOD DR_F 4.0300 IN.
(A_O_) [_ DATA NOT AVA_LA_L_ FOR ALL CONDITIONS _O.OOO R,QO0 XM_P _.453Q IN.6_O_) [LA_L_ _ _ | oDDR O O0 Y R O.OOOO
ZHRP O.O_oo IN.
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SIDE SLIP ANGLE, BETA, DEGREES
DATA SET SYMBOL CONFIGURATION OESCRIPTI<_'4 ALPHA ELEVTR RUBFLR RUODEB REFERENCE INFORMATION
(AyO_04) _ DATA NOT AVAILABLE FOR ALL CONDITIONS O.OOO O.OOO SR_F f.4190 B_.IN,
{A?_5) L_ MS_5(FA_) NAB ATP ORB IBt($DIFSMI) IW_E_) $_._ _._ LR_F E.t_2Q IN.
(A?e20e) _> M555(FA3) NAR ATP ORB (BICtOIFtMt) (WIEI) BO.OBB 8,000 BREF 4.0300 IN,
(A76207) _ MS55(FA3) NAR ATP ORB (BICIOIFIM1) ¢W%EI) 3O.OOO O.OBQ XMRP _.4SBO IN.A _08) 555( B ( lClOtFIMt) ( IEI} 50 BBB 0,000 Y RP O O000 N,
I_R_ B,O000 IN,
SCALE B,QB4B
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SIDE SLIP ANGLE, BETA, DEGREES
DATA SET SYHOOL CONFIGURAT|_ D_OCRZPT_ ALPHA _L_VTR RUOFLR RUOOER REFERENCE [NFORMATEON
(A_6_04) _ M555(FA3) NAR ATP OR_ (O_CtOl_lH1) (WI_) (VtKtRI) 0.000 0.000 10.0Q0 O,00Q SR_F _,4100 5_.IN.
¢A_3O_) _ H_5_K_A3) NAR ATP _B (Bt¢IDIFIHt) (W_I} (VIKIR1) 10.000 0.000 1_.000 0°008 LR[F _,1020 _N.
(A_D_) MO_(_A_) NAR ATP _ (_tC_O_F_H_)(W_Et}{V_KtRt) _0.000 0.0_0 _0.0Q0 0o0Q0 XHRP • _,45_0 l_l;
(A_63081 _ OATA NOT AV_[LAO_ F_ ALL _O_S _0o_00 0,000 _0.000 0°000 YMRP O.OO_O IN,
ZMRP D.0000 IN,
$¢&L_ 0.0040
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&LPHA EL_VTR RUOFLR RUDOER REFERENCE _NFORM_TIONOATA SET _YHB_ C_IGURATI_ DESCRIPTI_
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(A_6304) _) _ATA NOT AVAILABL£ FOR ALL (ONOITION8 Q,ODO Q.OOQ IQ.OQO 0.000 SR£F ?.4190 Se,lN.
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SIDE SLIP ANGLE, BETA, DEGREES
OATA SET SYMBOL CONFIGURATION OESCRIPTION ALPHA ELEVTR RUDFLR REFERENCE |NFORHAT IQN
(A76SQ_} _ N555(FA3) MAR ATP ORB (BICIOIF2MI) (W2EI} (VIKIRt) _G,O00 0.000 10,000
_REF ?°4290 SQ.IH.
(A?6SIB) L_ N555(FA_) NAR ATP ORB (_ICt01FtMI) (WIEt) (VIKIR1) EQ,Q00 -20.000 $0,Q00 LREF R.1020 IN.
BREF 4.a_OG _N.
XHRP _.45_0 %H.
YNRF 0.000Q IN.
ZHRP 0.00QG _H.
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CA76SO_) _ HS55(FA3) NAR ATP _ (BICIOI_IH$) (WIE%) (V%KIR%) ZO.QO0 O.QO0 tQ.000 SREF 7*4190 5Q.'_N.
(AT6313) _ H955(FA3) NAR ATP ORB (BICiDIFI_I) (_1E1) (VtRtR_) ZQ._O_ _0._00 10.000 LREF _.%0_ 1_,
BREF 4.0300 IN,
X_RP 3.453_ I_,
Y_RP _.0000 _N.
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SIDE SLIP ANGLE, BETA, OEGREES
OATA S_T SYMB_ C_FIGURATI_ OESCRtPTI_ ALPHA _LEVTR RUDFLR RUDDER R_F_R_NC_ _N_ORMATION
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(A_Z_) [_ MSSSC_A_) MAR ATP ORB (StCIOIFIMI) (_t_l) (VIKtRt) 30.Oo_ Q.QQO 40.Oo0 O._O0 Z_RP 0._00 _.$¢AL_ 0.0040
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SIDE SLIP ANGLE, BETA, OEGREES
DATA SET _Y_B<:q- C_VlGURATI<:_ DESCRIPTION ALPHA _L_VTR RUD_LR RUOD_R REFERENC_ INFORMATIOk
(A76305) _ M555{WA_) NAR ATP ORB (DtCIOIFtMI} (W1EI) (VIKtR_) 10,000 O,OO0 tQ*OQO 0.000 SREF ?.41_Q Sq*_:N*
(A_6306) _ H555(FA3) NAR ATP _RB (BI(IDIFIMI) (WlEt) (VtKIR1) 20,000 0,000 20.000 0.000 LR£F _.IQ_O IN.
(A?e307 } 0 DATA NOT AVAILASL[ FOR ALL CONDITI_S 30,000 0.000 20.000 O.OO0 BREF 4.0_00 IN.
(AT6_ZS} _ MS_5(FA3) NAR ATP ORB {_ICtOtFtMI) (WtEt) (VIKtRt) _O,OOO 0._00 4_,_00 0.00_ XMRP _,4530 IN,A_3 ) DATA NOT AVAILABLE FOR ALL {ONOITIONS _,000 , 0 0 _ O,D O Y RP 0_ _
(A_3Z?) _ DATA NOT AVA|LABL[ FOR ALL CONDITIONS _0.00_ 0,00_ 40._0 0.00_ ZMRP D*OO_O IN.
$¢AL_ G*GQ4_
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SIDE SLIP ANGLE. BETA. DEGREES
OATA _T SYMBOL COHWIGURATION OESCRIPTION ALPHA _LEVTR RUDFLR RUDOER R_F_R_NC_ INFORMATION
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SIDE SLIP ANGLE, BETA, DEGREES
DATA S_T SYMBOL ¢ONFIHURATIO_'_ OES(RIPTI_ ALPHA tL_VTR RUDFLR RUDDER REF{RENC_ INFORMATION
(ATQ305 _) M555(FA3) NAR ATP ORB (BICIDIFIMI) (W_I} (V_IR$) IO,ODD OoOOO %0,_QD Q,O09 SR_F T.4IgO _Q.IN,
(A?e30e Z_ M_55(FA3) NAR ATP ORB (BICIO_FtM1) (WI_%) (V_KIRI) 2Q,OOO Q.O00 lO,OO_ _.D_O LR_F _.10_9 IN.
(A_630_ _ DATA _T AVAI_ABL_ FOR ALL (_OIT_S 3D.OOD _,OOO _O.OO0 O.O00 BR_F 6.0309 _N.
(A_6_5 _ DATA NOT AVAILABL_ FOR ALL CONDITIONS _OoOOO _._OO aO,_O0 0.0_0 XMRP _,4539 IN._ _e3_ TA _T I { N91_ C_ . _O !;,00_ 40. QQ _ 0 0 Y_RP .OOO0 N
_'_ DATA NOT AVAILAB_ FOR ALL CONdITiONS 30.00_ i)._ _O.DO0 _.DO0 Z_RP IN.
• CAL_ 0.0040
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SIDE SLIP ANGLE, BETA, DEGREES
DATA SET SYMBC_. CC_FIGURATIC)N DESCRIPTIC_I ALPHA tt-EVTR RUOFLR RUDO_R RE:F_R_NCE INFORMATION
¢A'r6_oS) _'] t4555(FA3) NAR ATP ORB (BICIOIFtMt} (W1111) (VI. KILRI) IO.OOQ O.DOD 10.000 O.O00 $R£F SQ.[t4.
(A're_OeS | /_-\ 1.155S¢_'A_) NAR ATP ORB (StC%DIF'tFI1) (WtE[I) (VIKtRI) 2D.OOD Q.ODO IQ.QO0 D.O00 t-Rt[F _.102Q ll'.i.
(A'i'qs3ol') _,, DATA NOT AVA[t-ABLI[ FOR At.[. CC_IO[TlrONS 30.000 O.OOO _,O.OOO O.OO0 BR_F 4.03Dr_ 11_1.
(AI"qS3ZS) _L_ t4555(F'A3) NAR ATP ORB (BICIDtFIH1) (W1£t) (VIKIRt) t0.000 13,OOO 4O.GOO D*DQO XHRP 3o45_ ][14.(A76:_:E_) DATA NOT AVA_LADt.E FOR At.I. CONDITIONS COoD00 O.OOO 40.000 OoOC_O YI4RP 'D.O_OD _N.
(A'I'_S_21') _ DATA NOT AVAIt.ABLE FOR ALL C_MI_ITIONS 3Q.OOD O.OOO 40.000 O°QOD ZHR_ O.O_OO I_N.
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SIDE SLIP ANGLE, BETA. DEGREES
OATA SET SYMBOl. CONFIGURATION DEOCRIPTION ALPHA _LEVTR RUDFLR _DDDER R_FtR_NC_ INFORMATION
(AY6005) _ HS55CVAO} NAR ATP OR6 (BICIDtVtMt) (W1Et) (VtKIRI} tO.ODD Q,QOQ tQ.OOO Q.O00 SREF ?.4$g0 SQ.$N.
(A?eOqe_ _ _555(VA_} NAR ATP OR_ (_tCtOtFIMl) (WtEI} (V_KIR_) _O,O_D O,OO0 tO.D00 O.OOO LREF 0.$0_ IN,
(A?_O0_) _ DATA NOT AVAILABLE FOR ALL ¢ONOITICY_$ _O,O0_ O.DO0 _,ODD _.000 _R_F 4.030_ _,
(A_O_) _ WS_gtFA_) NAR ATP OR_ (_tClOIFIM_} ¢Wt_t) (VSKtR_) tO.ODD O,0OO 40.0_Q Q°ODQ XMRP _.4S30 t_.( ?6$Z_} DATA NOT AV ILABL_ FOR ALL _OND_T_OhlO _0o000 0.000 4O.OO_ _°000 YH 0._0_ [_,
(a_e_z_) _ DATA NOT AVAZLABLE FOR ALL ¢ONOITIOhlS _O.QOQ 0°000 40.000 D.OQQ ZMRP 9._OG IN.
• CALE _.D04_
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SIDE SLIP ANGLE, BETA, DEGREES
DATA $_T SYMB_ CONVtGURATZON O[SCRIPT|ON AL_HA ELEVTR RUDFLR RUDDER DEFERENCE IN_OB_ATION
(A76305) O M_55(PA_) NAR ATP _B (81¢$OiFIMI) (_lEl} (VIKSR$) $O.OQO Q.QOQ tO.ODD D.DO0 SREF 7.419D _Q.IN.
(A_03O6) _ HSSS(_A3} NAR ATP _B (_iCIDSF1Mt) (WIE1} (VSKSRt) 20.000 Q.QQD $O.QQO D.ODO LREF _.tO_O IN.
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(A_5) _ OATA NOT AVAILABLE _OR ALL ¢_O|TTONS ID.QDO O.OOD 40.DDO D.DOD X_RB _.453D _N.
_A?_) DATA NOT AVAILABLE FOB ALL ¢(_OITIONS 20.QDQ _.OOD 4Q.BDO 8.DO0 Y_RP O.OOOO IN.
_a?_?) _ DATA NOT AYAZL&DLE FOR ALL CONDITIONS SD.DOO D.O8_ 4O.DgD Q.ODO Z_RP O.OQDD IN.
S_ALE D.D_4Q
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SIDE SLIP ANGLE, BETA, DEGREES
DATA SIT $YHSOL CONFIGURATION DESCRIPTION ALPHA _LEVTR RUO_LR RUOO_R RKFER_NCE _NrORHATIO_I
(AYe30$) _) M555(FA3) NAR ATP ORB (B$CtOIFIHI) (W1_1) (V1KtRI) $O,ÚOO Q.OOO lfl,OQO 0,000 SREF T,4t90
(A_6_oe) _ MSSSIPA$) NAR ATP ORB (BICIDiFIHI) ¢W1£1_ (VIKIRt) 20,000 0.000 t0.000 0.000 LR£F _.1070 |_.
(A_e30_) _ HSSSIFA_) _AR ATP OR_ (_$CIDIF_HI) (_1_) _IK_Rt) 30.0Q_ 0.000 10.000 0,000 _R_F _.03_0 IN.
(A_3Z_) L_ _5_$(PA_) NAR ATP _R_ (BICI_IFI_!I} (WI_I) _lKIRl) _Q.00_ _o000 40.000 0,000 X_RP 3.4530 IN,(A_3_) MS_SIPA3) NAR ATP ORB (BtCtO_FI_!t) {Wt_I_ _9_i_? _t_ _.000 4U._00 0.000 YHRP 0.0000 _N,
(AY_Z_) _ HSI$IPA_) NAR ATP 0_ (BICIO_) _1_I_ _IR$) 30._0G 0.000 40.0_0 0.000 ZNRP 0.0000 IN.
• CAL_ 0.0040
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lO.O00 MACH 1.990 CONFIG 3.000 SR{F ?.4199 $Q.[_.4o.ooo RUDDER 0.000 ELEVTR O.QO0 L _ _ 102Q IN
_R_F 4.Q300 IN.
_DELV 0.000 IQOELV Q,O00 XMRP 3.45_Q IN.
AILR<:>N 0,000 01BOAIL 0°000 YMRP Q.O000 IN,
IUDAIL 0,_00 ZNR@ Q.OOOQ IN,
DATA MIST, CO0_ I ICALE Q.0040
M555[FA3] NAR ATP ORB [BICIOIFIMI][WIEI]CV]KIRI] CY76305) I0 NOV 72 PAGE 598
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SYMSO(- RIJ1DFLR PARAMETRIC VALUI[S RtWWRI[NCI[ IHFORI4ATION
1.0.000 MACH 4,geD CONI_ I G 3.ODD SRIrF T.419O SQ*IN.40.000 RUDDER O.O00 ELI_VTR O.D LRl[W 2.10_0 IN.
(_SOI[L9 DoQOD IBDI[LV O.DDD BRIEF 4°Q_O0 |N.
XMRP _S.4530 IN.
AILRON O,0OO OeDA[I. O.ODO YNRP 0.0000 IN.
IBDAIt. O. (IOO Zt4RP D. CH3OG [N.
DATA HI:ST. COOl[ I SCALI[; _.0040
M555CFA.'3] NAR ATP ORB CBICIOIFIMI]CWIE13CVlKIR1) CY7G3053 I0 NOV 72 PAGE GO3
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SIDE SLIP ANGLE. BETA, DEGREES
OATA SET SYMBOL CC4_FIGURATIC_I OESCRIPT|OH ALPHA ELIrVTR RUDPLR RUODER REFERENCE _HFO_MAT|ON
(ATiS304) _ HSSS(_rA3) NAR ATP ORI_ (_CIDtFIM$) (WIE_} (V_K_RI_ D,OOQ [I.I3DQ lQ_Oq(l [1,D013 SREF ?.4190 S<lo [_I
(AI*iS_05) L._ _¢555(FA3) NAR ATP ORI3 (BICtDtFIHI) (WtEt) (V_KIRI) 1(3,000 0.000 tOoOOO 0°000 LREF Z*t(]_] lt_.
(A_CS_3(_) _ HSSS(FA_) NAR ATP OR_ (_tCtDIF_H_) (WSE$) {_*KtR_t Q.EIO0 El,ODD $13oElOO tS,QO(] _REF 4.O_O(_ _N.
¢&:'6_S_I ) U 94_$_(1_A_) I4AR ATP ORB (BICtD_F$M$) (wtEl_ (VIK_R_ _Q°OOQ O._QO SQ.OQ(] 15,0Q(] XMRP 3.4530 IN.
YMRP D.OQQO _N.
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SIDE SLIP ANGLE. BETA, DEGREES
DATA SET SYMB(_I- CCWNFIGURATION O_SCRIPTION ALPHA _L_VTR RUOFLR _UOD[R R_F_:R_NCE [N_-ORMATIO_t
(Ay6504) 0 DATA NOT AVAILABL{ _(:_ ALL CONDITI_4S O,OQO O.ODO 10o000 0.000 SR_" ?.4190
(ATeSOS) L_ MSSS(FA3) NAR ATP OP.B (BtCtDt_%H%} (W1_1) (VIKIR_) %0.000 _,000 t0.000 0.000 LR_ 2.%020 [N.
(A='0550) _ DATA NOT AVAILABL_ _rO_ ALL CONDITIONS 0_00_ 0,900 tO.()O_ 15.000 BR_" 4.0_00 IN.
(A_'Q_5%) I ] DATA NOT AVAILABL_ FOR ALL ¢OND_TIC_IS _0.000 0,000 %0.000 15.000 XMRP 3.45_0 IN.
YMR_ D.0000 IN.
ZMRP 0.0000 IN.
• CAL_ 0.Q040
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SIDE SLIP ANGLE, BETA, DEGREES
OATA SET SYMO_ CONFIGURATION OESCRIPTI(_t4 ALPHA _L_VTR RUDFLR RUDDER R_RENCE INFORMATION
(Af6_04) 0 M_SS(VA3) NAO ATP _ (81(tDt_M1)IWI_I)(VIKt_I) O.G_O 0.0_0 10.000 0._0 _R_F
_.4L9_
(A?_O_) _ M_55(_A_} NAR ATP _B (8tCtDt_IM1} (Wt_) (V_K%R1) _O.DOB O.00O _0,_0 0.00_ LREF _.10_0 IN.
(A_OS30) _ M_S(FAO) NAR ATP ORB (_tCIO%_MI) (W1_1} (_K1R1) _,_0_ _.000 _.000 15,0_0 BR_F 4.03_0 IN.
(A_S_t} U MSSS(FAO) NAR ATP _B (gtC101_iMI)(WIEI}{Vt_IR_) lO,OO_ 0.000 19.000 15.000 XMRP 3,4530 IN.
YHRP 0.0000 IN.
ZMRP Q.DDDO 1N.
$C&L_ 0.0040
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EFFECTOF RUDDERDEFLECTIONWITHB^SELINECONFIGUR^TION
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SIDE SLIP ANGLE. BETA, DEGREES
OATA SET SYMBOl. CONFIGURATION OESCRIPTIOt4 ALPHA _L[VTR RUOFLR RUOD_R RE_RENCE INFORM&TION
(a?_O4) _ MSSS(FA3) NAR ATP _RB (@$CtOtFtMt) (_SEt} (VIZIR1) @.@DO @o@0_ t@o@@@ @.@@O _R_ _.4t@_ _@.IN.
(A?@_05) _ M55@(FA_) NAR ATP ORB (81_10tF1_1) {WIEI) (V_Kt_I) tOo@_O GOOD0 10o0_@ O,O00 LR_F _,1_@ IN.
(_y_@) _ _55@(_&_) NAR ATP _R8 (BtCiDtFiM$) (WIE1) (VtKtRt) @.GOD O.@@@ l@.@_D 15,QO_ @REF 4.O300 1N.
(A_@531) CJ _5(FA_) NAR ATP _R@ (B1ClDIFIMi) (WtEt) (VtKiR1) 10.@@0 @.OO@ 10.@@9 15,000 XMRP 5.4_30 1N,
¥1,1RP @,OOOQ IN.
ZMRP @oO@@@ IN.
@(;ALE @°@@49
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EFFECTOFRUDDERDEFLECTIONWITHBASELINECONFIGURATION
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SIDE SLIP ANGLE, BETA, DEGREES
DATA SET SYMBOL CONVlGURATION DESCRIPTION ALPHA _LEVTR RUDVLR RUDOER _FE:RENCE INFORM_TIO_
(A_OS04) _ DATA NOT AVAILABLE FOR ALL CONDITIONS O.QOQ O.O00 !0.000 a. O00 SREF _.4190 SQ. ]_N.
(A763OS) L_ MSSS(_A_) NAR ATP OR_ (BICIDiFtHt) (WtEI) (VIKiRI) iO.DDO Do_OQ 10.0DO O.OO0 LR_F _.10_0' IN.
(Af6_30) _ DATA %qK_T _VAILABLE FO_ ALL C_DtTIONS D.QOQ _._0 SO.ODD %5,_0_ BR_F 4._0 IN.
(A_I) LJ DATA NOT AVAILADL_ FOR ALL CONDITIONS _O.ODO _OOO _Q*ODQ 15,000 XHRP _.453Q I_.
YNRP O.OO_O IN_
Z_RP 0.0_00 %N.
$DAL[ O.O040
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SIDE SLIP ANGLE, BETA, DEGREES
DATA SET SYMBOl. CONFIGURATIOH DESCRIPTION ALPHA _L_VTR RUDPLR RUOD_R REFERENCE INFORMATION
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APPENDIX
TABULATED SOURCE DATA LISTING
Tabulations of the plotted data are available
from SADSAC Operations on request.

Qt'OG°•2"W:_I
"N|GGOG°•d_Z."141_9.G'P•d_lm
*N|GGOG°•,ii_"14|G_CIS*il43_'1
OOQ°I=;"3|.dN_3QGG"_Vl'a_"N|_Sl"I•dH"I_|°Q_0_°&•
I_*_1_ tl _erjv _8 tq/'c _ SsS P&_J[ S
NSSS(_/_) t4AR &lrlb _R_ (E|¢lOIIrtttl) (Iql_tOt| ( _ _N ?t )
O&_rA PARN41_TRt ¢ O&TA
Mqe:P • IP°41110 6Q.|t4. 104RP • _.4S3Q t_°' EL_I"A • .OQQ C_NF1G z 1,Q00t.lq_ • I_o1_0 It4. YMRP • ._0 tH.
ISlq_" • 4°Q390 tt4° Z_4RP i °_ |t4,
IK:ALq[ • .OQ4Q
RUN t4_, tJ 0 Rt4/L _ 4°_12 GRNDII_T lt411_R¥&t, i -S°QQI S.OQ
t_(:14 ALPHA 04 CLI4 CY CYN C:BL _ CAB CL CO L/t)
t .ml)0 ,e4Q -._110 *,Q_I_O °OO5(SQ °GQ2SQ -°OC_IO °Q4s;_O oQtQgQ *°Q211rO oQ44_Q -.4e4_u
t._Q t°SSQ -°_Q *°Ql4?Q °GQ_SO .QO_SQ ° o_QL_Q °Q4_Q .QI_*Qn -,_X_SQQ oQ41_O - ° lcj4_sU
I.t)_Q 4°QgQ °OtOSO **Q_SgQ .OOSl_ °_$Q -oOOO_O oQ4QSO °Ott2Q oQQI_CI .G4_I_CI .tTs_o
t°t)_Q ql._sQ ,O_Q -°QQ_IQ °QOT_ ,QQ_.O * °QQQ_LQ .Q301_ .Q_CI .Q_tgQ °thtOgQ °5_4Q
m°1)_10 e0_ °Q4_Q °_SSQ .QQ88Q °Q_O - °Q_Q_Q o034_)n .O_50 .Q4t40 .G4_70 ._)9400
I.O_Q tO.l_a oQ676CI oO_lQQ °QQgQQ °QQt_JQ -°OQQ40 .Q3;_IQ .Ol_2Q °Q_Q4Q .G44|0 _L._?_.0
t °t)_Q _4.TSQ °_LIS_Q .QL_Q °O_.Q4Q ,OQl_O ° .QQOOC) °_Q °QI:SgQ ot_430 .os6t_ _L.85_r40
IoS_)O IQ. eTO °_L4_QO , Q348Q °0t,1_Q ,QQ990 - ,13_/_ ,Q_(_2Q .O_4QQ . IL_rSQ .Q_SgQ t ._:5_0
RoS_O to.eeo ._L_O oQ4_;_Q .O_Lt8Q .n_80 - .QQGTQ °I_SOD ,Qt41Q .IStln °O?O_L(] t .g34_0
IE.Q_)Q _.Q.1_0 °Q_Cj(_Q °O?,_cjQ oO0_O .QOL_O - .QUG40 .03_LqSQ °QI_?Q .Q6Z?Q .O44tQ t o4_C_0
ckq_DTE:_lr oQ_BQ_ °OQ_e4 .OQQ;_8 °QQOQO °_00 - °(]01_L8 .QgDQ8 °(]01_Q _oQQQ_Q • _*_09
U N_° 8/ 0 R_vt. = 4,0_ GR_ZfD_I" _t411_VA_. = -5°_0/ 5°QO
_CH At.l_ C_l CLt4 Cy CYSt (:EL _ CAB CL CD
4._)5_) ._o ° °Q_SC_Q -.Q_49Q o_5(S0 oQ_nO °QQQSQ . Q4:L_I3 .QQL_J'_] -.G_SSO , Q4;_O - .eoo;_Q
_.05_) I.s50 - .Q_L3gO *°_I_O °(_C_4gO oQ0%80 .O_SQ °Q386Q .QG29_ -.QIS(_O .03_00 -.4t;_aO
4. S_'_ 4°5_0 . GCIOGC_ - °CI_L_Q .QO_gQ °CiQ_LTO °QQO_SQ .Q_O2Q ,OQ160 -.nQ_2Q .Q3820 -.GSG_S_
4._sg ql._S_Q °Q_L34Q -°OQgSQ .Q_]S:SQ . OQI4Q . QCIQ4Q °Q35_)0 . OQ_O . QQ92CI .Q3_Q °_4G?O
4°s_q_) 8°eP.Q .Q_gSQ -.OQQgQ oQ_'4Q .QO_Q °OQOSQ ,Q3;_OQ .Q_SQ .O_4_Q oQ3_S(_Q o($51_r0
4 ._)S_) _L_Ioe3Q °Q4_.Q .OG4_Q .Q_Q .Q0100 .0004(] .Q29:SQ .Q_SQ . O40DCI .03?40 t .QqsgTO
4.SSg _Ll_.qSeo .Qe4?Q .0_.44Q . QQI"rO oOG_,20 .QQOSn . _:1'4Q .OQ3QQ . QSI'_LQ .04090 t .394_Q
4.ssg 14 .eeo °QSSCIQ °O_SO .QQO013 .[30090 .QOQ30 .G_SgQ .Q(_3t Q .QI_?Q . Q4SGQ t .6Z_20 " •
4.SSg _0.74Q ,l_LO_O .QZSgO . OG'rSO .QGO4Q .G(]_30 .Q_S;_O °QQ_S;_Q .Q_20 oQSSSQ _ ._'_rO
4._sg _e°?40 °_L_IeO .G3_2Q °QU?4Q oOQ_SO .QOO3Q .Q_48(3 .QQ34Q °_L_L_SQ .Q(SSgO _ .1"_t80
4o_5g I_0, _?Q . _S_S4O . Q4OQQ .0_61'Q .QO_SQ .QGO_ .QZ4"rQ .0034O ._L_Q °QTS_O _ .?S_O
GRADtI_I" .O_S_S? .O0_I_L .QOOQ8 -oQ0008 - oQQGGQ -. QQIO'_ -.OOQZO .QQ594 -.OOG_S . _40_?
i6SStlrAS) _ A19 _i_O (DI¢IoI_rsIN1) (_I_t9_) C 03 _ VI_ )
i_Pl[St'tt_[ DATA PA8MA[_rRI¢ DATA
• 1P.AItQ I_,|t4. IO_P • ll.4880 1_i. _qrA • .OGO ¢C_IF|G _R |.sod
t.Ix1_ • D.|Q2Q |H, _ • .00_) |_io
IkqO P • 4,0800 11_, _ • oQ<_OD |_lo
8C _1.1[ • oOqAO
2UH NO. _41 O _ • 4,8? _I_ADi_J_I' INTI_VAt. • -S.OO/ 8,00
tAACx JU_Pt_A ¢N CLM Cy ¢YH CBt. CAF _ CL ¢_ I./0
oll)'r 2t,_O ot21_0 o0488D o .00420 ,_DS?O * °OQlAO _.Oll?O ,Q3TrO ,12320 o08880 3.48:E80
• 8_)1' n.100 .1488D .QSODQ **00700 .0068Q -.0011.0 o.01.420 o0382Q oIL394Q o0449.0 _. _18T483
o831P tgomIO ,ILDSSD .DS880 o°DILL_Q °00780 o°00_80 o°DI2SQ ,0401,0 ° 18660 .Q85',$0 2DeLl50
_881' I_P ,1_40 .1.8740 oOSg2Q **DIL41_ ,D0920 _ ,90_L80 -.t_1*AQ .04470 .1*?qSSQ °00(80_ _ oSA_SSCI
.88_, I_,1_0 otO71L0 oOe_JO _ o01*S)1*0 .Q_LOGO - .00_:10 o.0Z450 .04570 o1*gL_rO °_I_JSQ 3.4_4_L0
,Sgl' 8_L,800 .I_ISD oO_?SO - °0_04_ .Q_L050 -._X) -.03180 .05_QO .2_. 44Q .0987_0 2.80280
o887 33,8:80 .!_4Cl ° 06S_SCl **02_ .D1*Q30 _.OQtgQ -o0352D .D5180 .288(S0 ._.!1_ 2 °1_9570
_887 85._ oI[1_00 .0748D * .D_LS4D .QO98Q * oDD1*gD - .0¢C]8C] .Q55_0 .25_LI0 o1281Q l.gSg70
°881* _r ,480 o308L_ °0772Q * .D_I_4D .0094D - ._Q_q_3 -.04480 .G5050 °:L_DO ._LSIqSO 1,.?gS?D
.887 88 °48Cl .83_Q .08340 -o0_i30 ,OD61*Q m°_]_L1*O o.08090 °aSgSO °28_L20 .1.1P31"0 t o_7_80
• 887 4_ oA_Q o_HS&SQ °084_ °O_L41*Cl °0_820 w.O_L40 - °05420 ,000_0 ,8C)_$0 . $89_0 l o54520
_:531" 81..290 .:L_O?9 .061"00 -oO_tL80 °OlLGT_ * °OOZGO o.032_0 oOSC]SO .218_0 ,092_0 I_ ° 81.;;_J0
GRAOlI[_r °¢I1*_LQ? .001L85 ._[_44 o0000_ oiX]OO_ -.0_22 oO01*L_ .009Z9 ,008_1. -. _JlS_t
NO, q_/ O RtA/L. 8 G.28 GRADtE]_T INT[RVN_ = -8oQ0/ S.QO
I_CH ALPItA 04 ¢LH CY CYN CB I. CAF ¢J_ CL CD I-/D
.SK_[I I_| .48Q .1.8_.!J0 .D:580_ . * ._01.40 .00_80 -. 0014[I - .0_52_ .04_ . |47_0 .08_/_) 2.8||30
.800 I_S °420 °t7530 °OTJ'AQ o,O01LgO .00630 -°Q014(] **QGD_O .0442r_ o|848C) °00_0 2.38?90
.:500 28.8_.0 .1_0480 .Q8730 - .001.40 .100650 o,001.50 _°¢)1L_$0 .04_3 ,18880 ° G'Pr_-rc] 2.475:5ci
.too :L_.SgQ .1_2t0 °09900 °00880 °(]06L_ g.QD_LSCI - .0t03¢) .0487Cl o;_1330 .09300 2._g_50
o11,00 L'_ oqsec] ,L_I_ .1.1800 .01620 .G06_. 0 1.0t_30 o.olgo0 o05010 .2A_L2D ._LIS_O ;_°08820
oS00 :51o780 °3058Cl oiler40 o0_910 .00_0 _ . OG'_60 _o_300 oQ5_:10 .:L_r_L80 .14_La_O ! og2280
.I)00 38.g00 .8808D .140PO .04_L2D oQt_810 -o0C_40 **_6_CI ,05480 .3_?.10 . 11_S_0 l oTSS(]O
o_lO0 35.88D .4_LO?O ._4750 .0431,0 o001"_80 -. (]G_O_ -,0_800 .05480 .34g:50 .2:t?_CI l .:50340
olIQQ :58.2?0 °80130 .1*too .OT_9_ .OOL_PO **002:50 -o03_S0 .(_5440 o4_370 .2SA_Q 1L.48200
ogO_ 40°:520 .8:5510 .18_g_ ._740 . D(_40 _ . 0(_(_1 -.03080 oQS2gQ .48_Lg(_ .3_t 800 t ._S?gD
o800 41_o:5_0 .86040 o20380 .09180 o0_40Q -. Q_';'O _.04240 .06?.80 .44300 ,345g0 1o281;150
.800 :51 .TrO .8058Q o12610 o0_880 , DO_.Q -, 0_30 _ oG'_410 oCIS2_0 oL_'7_80 .140_0 _1.94120
GRAD|I_rr .0_080 °00:535 .00500 *°00(]*.4 _.0000_ - o00t08 ,80GT? .0tS43 .014_ _. 07_80
_t1_ tl _'_V _2 t_lfC _r SSS P&_ _l
• Yo41to Is_1°!t4o 104_P • 5o4S_0 |1_. _rA _ .oQo C_lF'|r_ • I°QQO
LI_I_ I I,tQ_o It4° _4RP t ._Q 1N.
• 4°_00 lt4° _P • o_OOQ |Ho
_H Id._ 04 CLI4 ¢y CYt4 C_- C_ _ CL CD tJD
2_t_o _l °_0 oteg_ .Q4930 oOt_ _OQOSO -°_ oQ_I 'n .QI_SSQ o1_80 .Q940Q 1 °_4_S_
totgQ L_ ._tQ °219Q0 °OS(S_ °Ot25Q °OCSQ3Q -°_0 .(32580 °Qt59Q ._gQgQ °11Q4Q _ o1_]
_ °QgCI _S °_$80 .1_49t_ °_Q °QI_ °_ -o_$Q o_S4Q oG_9Q °2t41D .12980 _ ._98Q
t.tgQ 1_o4tO o5_._40 ._SL'_Q .00_ oQQO5_ -o_Q ._41Q o01410 . _6Q_O .t?s3Q _ °4eG40
totgQ _S_SoIS_DC_ o_SttQ ° tQQ4_Q o_G4Q oGQ_O °oQQllO oQ_L_'Q .QI_.Q o_D480 °_80 t .5260Q
• °_0 :S? °lr_Q .451_Q .ItQ_LQ .QQ4SQQ ,QQC_QQ -oQQt20 .Q_tSQ .Q_400 ._4:550 o2CJ_S3D _Lo!7_Q
_._gQ _ °_CI o48_Q . _.2_'_Q °QQ49Q - oOQ_O - .GO_L:SQ .02100 oQ_L36Q o_S4SOIQ .3_4Q I °G_geQ
logo 4t o1,_rQ °5194Q °t_SQ20 oQ_44Q - ,Q_D4Q -°0Q120 °Q_G40 .013450 ._$7_8Q ._12Q t °Q_4TO
GR_II_T °0t_t .DQ4Q4 - oQQQ4T - oI_Q_4 -°Q_ °.QQQ31 .Q_Q _°QIQ_S .Q_:St4 - °Q_?4T
_'L_¢H _U_Pt_ 04 CLM ¢y CYt4 C_L CAF CAB (:1. CO L./O
4°959 _1 o_Q ot_480 .04S2Q oQ_SQ °QQQIQ - °_3Q oQ_78Q oQ_Q o_._,350 .QSS6Q $ ._59Q
4.959 _°I_Q °19_0 .QSL_SO ° OG'rl_ .QOQ3Q - oQOQSQ °_7@0 .QQ300 . l_dl_Q o100G0 t ._5_5_0
4.959 _.18Q °_194Q °Q_SQ °OQSSQ °_ -oQG_Q °Q2890 .QQt9Q .18G20 .1_960 t .$5740
4o_59 _o_IQ o_48:5Q o0_88Q o_TQ oO00tQ -oQ_ oQ_69Q oQC_40 o20TSQ o1_9:5Q 1 o489:5Q
4o95_ _._.4Q °_e_Q .O_SQ .QG440 °QQQtQ -°QGO_Q °_630 .Q_Q ._IQ .IlS07Q t.42520
4o95_ _st o_Q ._IQgQ °QSS_Q oQQS41D -oQOQtQ -oQOOSQ oQ_'/_Q oQC_80 o_514Q otSStQ t .358Q0
4.959 5_S._S:S_ °_58Q oQc317_ ° Q_,IQ _.00_ - oQ_Q_'O ° _rSCI .Q_Q ._0 °21_$30 1.2825Q
4._59 55.540 o5765Q otQQSQ oQQ45D - .GQQ4CI -oO_Q_O _Q_J'50 _Q_Q oZG12Q ._4Q_SQ 1 o211_rQ
4._9 5To410 °41_50 ° IQ_O ._20 -. 013Q50 - °QQG6D oQ_?'_O .QQ2GO ._SIQ_Q ._210 1,14240
4.959 59.420 °445Q0 .1t4_5Q oQ_IQ - .OQQ6Q - °QQGgo ._1Q ° GQ2TQ .32G4Q °30_5_Q 1 .G_510
4.959 41 o370 °476TQ ._t_gQ .QQI8Q - oQQ_3Q -oQOGSG . Q_69Q oQ_GO o_99Q o_S_S_Q 1 .01350
GR_ _IE_T °Q15_ . QQ375 -.DQ025 -oOQ_ -._QQ_ - oQQG_7 oOCI_QQ oQ099S oQ1245 -. Q33_$2

0A11: tl *4#_V Vl 1m_¢ _ SS$ p&_[; •
MSS'JtF&qJ) _ A11" _1_ (131¢*.011rl11411 ¢0_|041 ( _1 NOV ?! I
O&TA IIARM4_TR |C OAT&
, ,.4tSO S_l.t_l. 104qP • S.45150 tN. ALPHA • .OOO CI::t_G = 2.000
_041_ • l,t_BO lt4. Y_RW = .OOOO tN*
t914_ • 4.0'JO0 IN. ZI4RP • .0000 [t4.
_£&L[ • .ff_340
110JI4NO. 405/ 0 Rt4/t. as 4.M &RAO_ |Hll_VAI. = -5.00/ 0.00
MACH I_TA 04 0.)4 ¢Y ¢YN CBt. ¢Air CAB eL. GO L/O
.SQS -10.000 --.0_ 0_0 ,00_50 .05_00 *_460 -._O0 ,OOS|O .0_9_0 --.0_830 o005_0 -_.S2tGO
._05 -i.tSO -.01800 ,00610 .044_0 .01000 -.OOtO0 .00480 .0_900 -.01880 .00400 -_.043_0
000$ *Q.OgO -.01?00 o0(301'0 .03M0 .01500 -.00130 .00500 .02:S)90 *.01?90 .00510 --_S.4001'0
.0115 -4.000 -.0t030 .QOgZO .02170 .OQ°_)O -.OQOgO oQ0410 .O_O40 -.01930 .00420 -4osg_so
.605 -t .O_.lO -.0101LO ._0860 .Ot_tO .00500 - .QQGTO .004?0 *OL_J40 -.01000 .00400 -&.07100
,llg5 .000 -,Otg_O .OOgO0 .00250 ,00000 -,00030 .O0_SO .O30_Q -.02920 .00370 -S.ISSYO
.00'.1 I.O_O -.016Y0 .CltO30 - .QOyOQ -.OQ4_O .00020 o00_00 .O_t4O -.016?0 .00_10 -T.95;_90
.505 4.050 -.011_0 .01000 - .OILT_O -.00950 .QO0_Q ._01L40 .Q_S_IG -.00750 .00150 . Q0000
.SgS _.1_0 -.01730 .01040 -,Q_9?Q -.01410 ,00110 .00120 ._S_10 -.01T50 .001_0 .00000
.090 0.t40 -.011_0 .01100 -.04190 *.01690 .00250 .OOC_O .03360 - .QIT_Q .00000 .00000
.SSS tO.O?O -.OlS?O °01140 -.05640 - .OSlS3O .00170 .000TO .03410 -.01670 .00070 .00000
.11'1[,0 .000 - .010:S0 .Q0940 .040;_50 . QO0_O - .000:50 oOQ4tO .02960 -. 018"50 .00420 -4. 32730
• RAO tl[:NT .00_0 .00015 - .0041_J -.00240 .00019 -.00040 .00{_7 .OO0_J -.01]040 ._5G05
RUN NO. MI Q _ : G.29 GRAOIENT iNTeRVAL = -S._Ol 5.00
t,_.cH I_"TA 04 CLM CY CYN _ CAF CAO (3. ¢0 L/13
.900 -tO.L_O -._0 ,007_0 .Q_T_Q .0_r10 -.00_30 .c_?go .03330 - .0_90 .00600 -_.048_o
.000 -0._r0 -._240 .01000 .05240 .02_10 -.00190 .00090 .03_50 -.02240 .00900 -3_.46150
.000 -41.100 -.0_100 .01040 .05?30 .01020 -.00150 .00930 .Q._S2SQ -.Q_:100 .00940 -_._300
.SlOO *4.1S0 - .0_11_i .01S20 .0P-450 .01000 -.00090 .00900 . O_L_J_O -.1_1y0 .00900 -_.:50900
otOG -ID .10_0 --._L_O .01_50 .01_20 *00540 - .CGO._SO .00850 . G_790 - * _;_:_0 o000_0 *_.59090
.SOO .000 -.02150 .02_0 .OOL_Q .00030 - .00020 .00"r_0 .0,'S:]90 -.(_150 .001_0 _S.059?0
.O0 S.050 -.O_Q,'SQ .011_r0 -.00880 -.00500 . QOG2O .00590 . O_b4tO -.020_0 .00000 -_.._08380
.000 4.100 -.0_000 .01_0 -._00 -.00900 .00070 .004400 .Q_SSSO -._000 .004?O -4._200
.SoO Q.SSO -.01900 .01,'150 -.03200 -.015_0 .001_0 .00440 .036400 -.01990 . Q0440 -4.4Y440
.S£_o 8._50 -.010_$0 .010"50 -.04000 -. 02:050 . OGt"rQ '.00400 .03G"rO -.01060 .00500 ,-3.9S?90
.SOO tO.S50 -.01970 .01290 -.04_5_L0 -. 0'_590 .OOZ'_O .00410 .03700 -.010T0 .013410 -4.73990
.SO0 .000 -.0_150 .01270 .OOlZO .00000 -.000ZO .008Z0 .03240 -.02150 .00830 _S.58120
GRAOtI_T .O0_ .00_S -.00540 -.0C_51 .00019 -.00055 .00030 .00026 -.00054 -.STYX3











0A111: tl tW')_ ?2 tt_ffC _ SS$ P&_: tl)
NS*JSde&_) NAR AlP _i_B t_$C1O|lrtM|) (1_1_|1 (RlrS_otl ( G3 NOV 1_ 1
O&Y& PARN_TR I[¢ O&T&
• lP.4tQQ 1_o![)4. rOmP • "J.4SBQ tt4. BLUr& R .090 ¢C_IFI r- _ I_.OOD
_.ltl_ • t.t_o |)4. YHRP • oQQ9(3 IN. I_LVTR = .OOQ _EDb'_f = .000
• 4.O3QO lt4. Zt4RP • .QOQQ |kt. |lSOEL¥ = oOGQ A|LR<_I = .GO0
lie&U[ • .O04Q ¢EOA|L = .QO0 |_O&|l. : .QQO
U I_. tt)r O IttUt. m 4.tl_ GRAOII_T 1NI_RVAL = -S.OQ/ S.QO
_CH AL_ 04 CLH ¢y ¢VN eEL C_ CAB ¢L ¢D _/0
I.tsO .(,SO -.O0t_0 -.¢_3g0 .OK)T30 .C_40 *.CmO_ .05950 .01_50 -.OO200 .OSg3O -.034t0
l.tgQ t .l_3O .Q48GQ -.Q2egO *Q_S_Q .0024Q -.QGO6G .OS_liO .OlLJgO .g4$gD . Q_O2Q .lq_?O
I.SSO 4.QQQ .10_lO -*0_2tQ .0_45Q .O0_eG - .OGO?_ *OSTGQ *Oleo .09780 .C_SO0 2.48Q_0
ll.ligQ Qol_gO .tSggG - .ID_S?Q .iW33QCI .OO_JO - .QCGSQ .QS_.G .Ot:ZgO .1521Q .0?4?0 2.O_SS_D
It .S_)_ e.e40 .L._OZQ -.0423Q .QQI_Q .QQ3QQ -,OODSD ,_t_t4O . Ql3?.O .L*Gg20 .OSl_O 2._SeStO
1_.1190 t3.0_O .34_0Q -.QS4S_Q *.QQt:2O .QQ_D .QOOL_O .OStESO .Ot_S_:O ._Z:S4Q .12e_SO ;E.S3_SO
t ._)ga _IS.Q_O .4t4tO °,06230 -. OO_'_O .OQ3ZSO .OOOSO .USQ3Q .Ot_tO ._S8680 .15_40 1_.4T_gO
I_. ll_lCI _L7._LG .48SD0 -._9_a -.(lOSt 0 .1003_50 .CQO80 .104890 .Ot34Q ,448g0 ./gOtO ZZ._S_SO_O
I.SSO Ss._e0 .s57_0 - .O?S_G -.00530 .00340 .Q_t_D .Q4710 .Ot_5O .51080 ._28_0 _._34_0
• .990 _t._o ._g90 -.o8_o -.0G560 .GG_t O .OD150 .04580 .0t_g0 .57030 ._7110 _. 10_0
¢a_AD_E_T ._58s - .O0_C_ - .OOO69 .OGOtQ . Q99_S -.QQQ3T .O0_tO .O_4T? .OOl_? ._7557
RUN N_. _O/ CI _ z 4.85 GRADIenT Zt41rl[RVAt. : -5.OQ/ S.Q_
_CH ALPHA 04 CLM CY CYt4 CB/ CAF CAB CL CO L/O
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ol)135 -4.1[_[3 - °05S?,Q ,04t_SO • 0_:88CI .00_30 -•0017_ ° Q2:420 .OL_3GO -.O_SIQ .0_:4_:0 -1.4.4GSO
905 lli O(SO -. Q_JSQ . Q443Q .OtSGO .0Q430 .GO05O . Q_55Q .OL_3tO -. 0297Q .OL_6Q -1. ;_S_4Q• - o
.SO5 oO_:l -. 0_:45CI .Q45_0 .00?.70 - .OQCISO .0_ .Q2340 .0228Q -.Q_44Q .n_sSO -t, 04Q7"0
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* ll_S 4.tO0 --. 01_40 . _4_s_O --.O_S_D -.OtL O_Ll[] *00_90 . O_.'r_PO .0_:_7"40 --. O]Lli40 .017li0 -- .699"P0
.sos S.li3O -.0034Q .0_)40 -oQ4_18 -.O_LStCl .O0890 ,Qt83D .OL:_O -.OG34Q .02840 -.188S0
.SOs e.l_so *.O011Q ._S640 -.OS?tD -.0203Q .QtOGO ,Or?30 , Q27'gO -.O011D .01"r30 -.o_4oo
.SOS _O.ZSO .OOZOQ .O0_OQ -. Q_,'IO - .Q_55Q .OS'_O ,(]1640 .CL_rOO .O03QO . O_L640 .Se34G
.SOS .OO0 -.O0t$O .0420Q . OOGTO - .OQ090 . Q93O0 .0_310 .02200 -.Q2180 .0_31Q -.g43to
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0,¢_1;,t."O;_$*S;O"O,L;_I'O*0"._-_.0*O_'gS;O"ID95T,O°002-_[_°-OQS;O_'-_;_O'-OSi_IFID*061r*05,¢SiS*1_
13";.t*,¢8"OH)S;O"(_£61_"D1;'gx_D"OS;_SD*05_1;0°O_['Z_D*-(396/.0*-031;_0"-OS_6)O*OSW*O,LS;6*I
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4,_5g Qo_LCI ot_S?Q - °O_S4_Q -,r_8_O °,Q_LQTQ -°0_0_0 ,05Q_SQ °QQ_gQ ,18Q_Q .0857Q _.IQgQO
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NO. L*O_I 0 _ • 4.69 4RADIE_r INTerVAl. = -0.00/ 0.00
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BATA PAR NqETR IC DATA
• V,4180 _I,|H, _ • S*4SqJQ 1N, l_'lrk • ,Q00 ¢_4F|G • :S,QQO
t.RIl_ • t,lOtO 1H* Yt_p • *OOQQ 1No WUO(_R = ,OOO RUOk'I.R • 10.000
• 4,0SOQ 1N, ZHRP • _0000 IN* I[LL_rrR = ,o00 ¢80_L¥ • ,Qo0
IK:At.I[ • ,0040 |BOE1.V = ,04)0 AILR¢_ = ,000
¢_OA|L. = ._ IBDA[L = .000
NO, IJl_/ 0 _ • S,Qt C,RAO[I_rT INTI_VNL, = -S,QO/ 5,00
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,3111) te .l_Q .IHSS)IQ - .024gQ ,61430 -. Qoogo -. C0640 -. 607$0 .05910 .8S830 .44_g_] 1 • g_3;_O
.1199 OQ.tOQ t ,0_S_0 - ._50Q .01L_rt3 .OCr?4Q -.01110 -.O0_BC] ._O .89830 .S1650 1 .?_5950
.S99 _Sl_.180 t ,107_O - .0421_0 - .GO_SCl oOtl_*0 - .00_80 -,OilS0 ,O_B0 .g4480 .5?84(i t ._S_30
.899 _4.tgQ t.t_O - ,_4_Q0 -*01586 ,QO_SO .OOtO0 -.Ot_gQ .O_g?Q .g9810 *_6610 1.51;_00
• 899 36 ._40 1,1897t_ - ,04440 -,01700 ,OD_DG *00_9C I -,0_300 °07160 1._830 .7_80CI 1.41;_80
°s89 _S8.480 t.32380 - .644S36 -.01750 .00630 .00130 -,03010 ,O?4OO 1.05080 .8OO?O 1.31930
• Bg9 40.806 t ,3_!1310 - .OA(_4_ -.01460 .QO(_O .O00L_O - .03_S_0 .01'480 1,08300 .81_00 1 ._3480
• 800 412.490 t ,44E_$0 - ,04040 -,011110 , OQ(SL_O -,QO$1Q - .04430 .017_0 t.Qg680 .94480 1.t0090
,31g _SI_.1_Q(3 1 ,t1?80 -. 04_S4:1 -.Q(_40 .01 t4Q -, O06ESO -,013_0 .QE_r00 .38_g0 .58440 ! ,_T,030
GRAOIlD_T ._O_SO -.OOtN - .006_5 .OQC_P .00013 -.00_08 .QOtS2 .Qt_4O .03139 -.O_T
RUN NO. Or/ Q RN/I_ z ql._? _KDI_ INTE:_VAt. : -8.00/ 8.00
I_A_H ALI_, CN C2_H CY C_I (2K. OAF CAB Ct. CO L_D
.I)01 I_.lrgO .01e30 - ,Qogto -.00310 .O0_gO -.00630 .lOl_t BCI .0_280 .33030 .37510 _._2930
.901 84.810 .931_80 -*01L_Q -.QOgso , OG_5O .OQOC_O .05910 .00500 ,8e400 .4Zg80 :E. 08S00
,1)01 _e ,STO _11,0_300 -*_310 _oOtO00 ,005_0 .O00[X_ * 01_'0 ,0_?(_0 .g44_0 ,49930 1 *88QgO
._01 _9. t76 1.10_;_6 - .03330 - .(]1_r_0 .00880 .00_ .01090 .66790 1o0t170 r * 58430 I. 1_196
.Slot 31 ,_00 ! ,_5250 - ,03870 -,03406 ,01_50 ,0033(] o01190 ,070_0 1.06400 ._1OO 1,00900
• 001 _3.470 t ,03g00 -,044_0 -.03860 .01_70 *QZtZO *60730 .07130 1.11_/_3 .?4480 !.49360
.00S _!1.910 1.4_650 - * 04TQO - *0_330 .0096(] .0t_0 .0_006 .0"r376 1,154?0 * 8_730 I . 39870
.901 _l? ,T40 1,47930 - ,03340 -°01170 ,00350 ,00_.0 -,01010 ,O'r_50 1,17_s30 .39780 1.31010
.801 _9.880 t ,5_4:50 -._88_ .011_6 .600Z0 -.60380 -.01_40 .O_'r 16 1.1B126 .g8356 1.22580
,1_01 41.076 1 .$?($50 -._810 .oog?o . OI3:L_PO -. 0_(_3 - .0_(5_0 .01_Sg6 t. 18980 1.03450 1.15610
.901 H.000 1 ._4810 * ,ID_3_ -.600_0 . o0_go --.00180 -*_00 *01'500 1 ._64510 1*11g_0 1.0_r1'46
Ck'_N3 t E:N"r .63484 -. 0061_ .0008g -.06013 -.OoOQg - .OOZES_ .006_8 .011_j;! .03548 -, 08;Jg?

NSSS(lVA$) teAR ATP ORB (B|¢lOSlrtlqS) (t41[l)_VI_SR_) (11TQ$03) ¢ _i _ I_ )
RIDrl[J_I4C_ O&T& PARA)CETR|C D&T_.
• 1r.411,_ _Q.1_¢. _ • IJ.4S_Q IN. QLeT& = ._ C¢_lvl¢. i_ 3.(I00
t.llt_ • totOl_O I_1. _rtcRiP • .ODGO IH. INDOE_ _ ._ RUDi_R = llo.f]oo
• 4.0_o0 _t¢. ZtCRP • .OOoO tt4. ELEVTR = .(]00 C_0£L¥ = .ao0
SC&LI[ • .0040 _[BO_L¥ = .000 AZLR_I = .¢190
CI_&IL : .000 IBO_tL = .090
RUN NO. tl)T/ 0 RN/I. = 4.t$ _4D|1_7 I_TI_V&I. = -S._/ S.O0
_CH ALPHA 04 CLM CY CYN CBL CAF CAB C?- ¢3) L/O
4.ggg 4t .$10 t .30500 -.l_tO .OllSO -.OOGSO .0(_7t_ .04690 .O_D_40 .94Gto .gOOt4) 1.05t00
4.g59 4?5.440 t o_S85GO -.tC_L40 .I_L_SO - .O00GO .OOL_70 .04G_O .00_0 .g7_?O .gS_O(_ .gFJ?50
4.S_g 45.4eo t .44s8_o -.t74so .Ot4so -.oot_o .00240 .04460 .1_8o .gg74o I .o78_) og_4go
4.95g 47o_O _LoS488a -.t8400 .OtSO0 - oOOO_O .002-_ .04450 ol)OL_O _L.01_80 t.l?'_?[} .8G3G_)
4.SS9 4g.S?O t o¢_.4g0 - .190SO .O_T_SO -._099 ._)270 .D4_40 oQD_80 |.O_OGO t .L_5_[_ . SOG?O
4.gSg St .eO_ 1.6g_50 -.lg_StO .(ITS40 - .(]Ot2_ .00220 .04280 .OOL_O t._O_ l ._563_1 ._t 0
4.Q59 5_S._(] _ oT_440 **Z0370 .o_gt(] - o001_(] . CK]_.40 .04150 . O0_JO l o01_70 _ .44_4t} ._0061)
4.15g SS.G40 1.8_S_)O -o_t_S?O .0_7_30 -.0013(] .¢SOL_O .04ClO0 .C1_80 t .(]0020 1.5_4t_} o65tgl3
4.9S_ S?.?t¢] _ o890G0 - o1_1790 .02950 -.00t30 . O0_:GO o_Sgs_J o0_)_60 .gT_40 t .ISlg4C_ .69_g0
4.95_) 59.?10 _L.93800 -.l_t?50 .0t940 -.o0_go oGG_gO .0_0 .OG270 .g44_0 1 ._g_cI .557"r0
4.g59 @l o670 t .9?Tro - .2_T_O .01980 -.00290 ._D .O_'tl) .0_0 .go_5D 1 o?5_GCl o5t48_1
GRADIENT oD_SS? - o00_39 .00133? - .01_¢]1_5 .001)01 - .00_48 .00(_00 -.00187 . _437_._ -. 02G4_



DA_ IS _r_v TI _¢ _ $S$ P_ a2
OATA PARA_TRIC OAT&
L_D p • I°IQZQ IN° Y_P • °Q_DO |No RUD_ = .C_ RUDER _ IQ.O00
I 4oC_DO 1N. 2_P s o_DQQ IN. I_rVTR i oQ_ C_D_¥ R _ °QD9
RUN _. 4S/ 0 _ = _._? _ADIE_T _N_RVAL = *S._O/ S°_D
_kCH _T_ C_4 C_ CY _N • _L _A_ CA_ C_ C_ _D
t ot_ °_.QSO °_S?SQ - °QgeDQ _O_SO .QQ$gD o0_6S0 °Q_9_ _D4_tO ._$93Q .204?0 _ o_000
RUN _. _/ Q R_ I= ?.CC5 _RAD_E_T INTERVAL :_ -5.C_/ S.O0
_ m_TA CN _ CY CYN C_ CAF CAB CL CD L_
_._1 -qs._Q .4283D -°_3Q °0819Q .QQ_D oCK_4D . D_C_D .Q_54D °4_40 °_4550 Z°_910
_.g_l -4.t_D °4_gDQ - °Cr_SQ .QSt$O oQDQ_Q °OC_D .C_t 8D ._?.530 .4_GO .14_8Q _.8_OQ
2._ e.340 .4S_40 - .Q_ -.Qe_44D .Q_SQ -.QOS3Q .Q_t39 .Q2G40 .43Q80 .15_3Q _.84_0
S°_l 8o44Q .44_50 - °Cr_IQ -o2_4_Q -.QOISQ -.Q_?QQ ._$15_ °_40 .42_00 .25D4D _o831_Q
So,St IQ.470 °443_D -.Q_8_ -.15_8Q - °QQ43Q -.QO84D . Q_14_ .Q_6_O .4_t?a .14930 _. _43D
GR/_D _4T °ODt4? °DD_3 -°Q_ .OQQQ8 -.Q_llt -° QQQDG .D0024 °QOt44 .0002? .0Q445
6_11[ tlb _'JV 9t ttSF¢ Tt_lr SSS P_J[: 4_
91D_.RID_*_ oAlrA PARiJq_rR|¢ OATA
m lP.4_110 I_,|tt. 104RP • _,495tD |N, ALPHA m tQoO00 C¢l_|r. I 3._00
t.lq_ • I_.t_O _tto YMRP • .OOQO |ft. RtJ[X)E_ B .l_O RUDF1.R z t_)o009
• 4,0_90 I_1. Z_IRI m t .OOOQ _[tto ID.LrVTR • .OOQ ¢I_E;LV z _GO0
9¢_L1_ • ,Q040 |BOELV • oOO0 &ILRC_I = ,OGO
¢ISOAIL _ oOOO I80&lL • oOGO
RUH 1_, I_/ Q RtUt. t 4.tt GRAD_ID_T INTI_VAL _ -S.OOJ $._D
_CH E_T_ ¢_ _-_q ¢Y ¢YN CEL OAF CAB CL ¢D L/O
t._190 -to.t4Q ._990 -.044_0 .l_tO ,008_0 .09649 .0_030 .0_99 oI_S_ olt 030 1_.999;_9
I_,SSQ -e,ZtO ,1_)0 -.134470 .09e_O .OOT_Q oO0_SO o_9_0 o0_390 .1_5_0 _llO _ ._S3_SO
1_.9_t) -_o _,49 o1_r_90 - ,94L_JO .O?t4Q o005:S0 .tX_41_ o059_0 .Ol_sgt) .L_6_TO .ltOSO _ .'_9830
!,1_99 -4 .¢_B_ ,l_e_S?O -.04_S_ .04479 o0(2360 .(X_S'._ ._870 .Ot_ .L_?_a ._L!49 _.400tQ
I_./bgQ -1[.040 ,_S_O - .Oe,_S?O o0_090 ,0011)0 oO(]2L_ .058(_ .0_31_ .L_979 otitl_O I_ o4;_401_
t .1)gO .OOQ .l_e_O - .04._0 -oOQ4_SO . O_OS)O oGO0(S9 .O_e40 .0231_1 .Wr_6Q o_D9 !.4_?0
tolmQ t,_ olt9_09 -,04_'_9 - oOL_J_O .O0010 _o00_00 .05870 .Ot_SSO .L_4SO *ttL_JO 1.43070
1_.999 4.099 ._J09Q -,04400 **OS_?O -.00150 -oCX]L_Q ocl5979 .Ot_SSO ._4_0 .itS80 _o4_J50
t,_90 QoI_O_ o199Sa -.045_0 *,08040 o.t)03_9 - .t]0350 .05980 .(]_380 oL_90 . ll:S?O 1_,400tQ
1,990 8,1_00 .1879(] -.043?0 -. _O_SO -,OOSSQ -o_)SO0 o0_040 .Qt400 ,L_O , _l:S_O I[ ,_1_J50
t,999 $O._L_O ,18690 * .045_S0 -._34_0 -o001"49 * o00_3¢) .06099 .014_0 ._:698D .tt4_Q I_ ,3_371)
9_RAOI[I[_[T ,00095 - .O(XX_ -oO_tO - .0C_$9 -,00971) .OOOl_ .OOOQ1 ._Dgi .OQO_ .QOt_S
U NO. _4/ Q R_VL = 4o8S GRAD|ID_r _NTI_VAL = *5.00/ 5.00
_¢H e_rA O_l 0.14 CY _ Q_- _ CAB O. CD _0
4.1)59 -IO.Ot a *169gO -. o_r_o ,_J4QO _O|o_o .00570 .0_680 . O0_J I) . _LS(S4O .08740 ! .79910
4.95g -e.090 .t?S:2Q - ._e(]O °0?470 .009L_ .00530 ,0547t:l ,00359 .29200 ,08640 t .87510
4,S99 -_S.OS0 .t 80_0 -*_e20 .¢15490 .09620 .00440 ,053tQ .00340 .16?80 .08580 t.gS4:S0
4.959 -4.940 .te4_9 -.030_0 .93390 .0Q4_O .1_349 .95990 .00550 .t?tSQ ,08430 1.03410
4.959 -t.9_0 , _9_80 -.035t(] .Q$$_SO . (X_O oCQt 80 .[14ggO .0G3_Q .174_0 .08380 _ .01rT_O
4*999 .QOG *_agSO --*_O - .O0_SSD .00_90 .O0(Y_O ._49_0 o_0_980 °17700 * 0837(] _*_950
4.999 Z,O_O otBgSQ -*03_SQ - .0P.240 -*00980 -.OOt30 *_QtQ .OQ3?O . l?_sgo *08450 :E.09_QO
&*95_) 4.1_40 ._1_0_0 *.09_0 -.O_g40 -.00_80 -.00_80 * Cl5200 .(]0380 * _Tr59 .986_99 _ .049_SQ
4*959 I_. _1.0 . _LIS990 --o03200 -.05970 - .0_499 -.0_420 .0534(] .(]0390 *$_950 *08789 i1_.13t090
4.9S9 8_090 .186_0 -*_2930 -.97900 -.0065(] -.D0499 * 05470 .Q_4O0 . tT549 * ¢18950 t.99et0
4.9s9 t0.030 .t8999 -._8_0 -.09990 -.0_860 -.099_ .056P.0 o0(1400 ._T2;_Q .(]9980 %.gtSS0
GRAOi[_'T . _097_ . O(]GO_ - .0091.;_ -.00096 -. QOO?? . OOl)_2 .00003 .OOOT3 . (]90L_ .009;_9

OA_I[ IS _'_ vlt _lff¢ _ SSS PAr_ 45
_S$ _AS) N_q AI_ _l_l_ (O|¢tOtlrS_l)G_ttl ¢¥|KtRtl (R_$Q6) ¢ 03 _V _8 I
_lq_l_4C_ OATA P/d_AH_TRI¢ DATA
• Vo4t_O 6Golt_. _qP • _o4S_Q 1No /d.Pl_ I IEO°QQQ CC_I_|_ z _.000
_._ • t°tQZQ tH. YI4RP • °OQGO |14o _ t oQgQ "RU_I_R • _040CIO
CBQAIt. • .OQQ 1BOAI_. _ ._ .
tot_ o_LQ._I4SQ t o_L4_Q ° .144SQ .tiZ4Q .01_Q °Q_S_4Q °Q4gSQ oOSQ?Q $o_4CI °4_HMSQ _ °Q_8?CI
l.t_ °eo_4_Q Iot42_LQ °°1_80 .Q_4_Q .0_250 .Q_Y80 oGSI2Q °QS440 l°_g4Q o4g_tQ t .Credo
l.t_g -G.L_Q t °t44GQ • °°_26_ °QS_4Q .O_QQQ °nig_O °QS_SQ °QS_40 ! l. O_QgO o4eJS_o t. C_rSo
tot_ -t oQ_Q I o_LS44Q -°l_Q - o_C_SQ °QOS4_ °_QSSQ . _:S2Q oCISeTQi _oQ3c_sQ o_Q47Q _°Osg_o
t°t_g .Q_Q t °tSg_LQ - oI_Q_Q -oQ3S_Q °_Q4c_o oQQ_SQ ._$44Q _QScJgn $oQ4_3Q oSQTgO _ o05_$8C]
! ._LQg _°t_9 t oI5_GCI -._L_Q - oQ(S_IQ .QQ_Q ° o_O_ZO °0528Q .Q_C_Q loQ4tlQ °$GS_Q _o_1_0
t°_g_ 4o_4_ t ol_4Q - o_O_rCI -oQ860Q - oQQQTQ - oQQT_Q °QS_L50 oQSgS_ _L°G4_SO oSQ_.O Z°Q6_40
to_g_ Q.4Q_ $o2_C_LQ - o_L2t4Q -or _$50 -oQQ3_Q - oO_LSSQ °05QSQ °QS?SQ t oQ45_Q .SG5_O _oQ_ggQ
lotlg e.4gQ _o_L_J_SQ - o_LL_6_S_ -o14_5Q °oQQS_SQ - oQ24QCI oQ4gsQ °QS_'_Q t oQ48_Q °_S05tQ _. G-_O0
tol_9 _LQ°StQ _o_L_Q - °_L_S4Q -ol_ -°QQS?Q - oQ_3gCI °Q484Q ._QQ l°Q4e4Q . SQ?_SO _.0817Q
Iol_g °QTO 1°24g_ -°_L_._Q - oQ_58CI °QQ4_Q . QQ_SCI oQS_SgO oQ5_gQ | .Q_sQQ . SQ_SC_ _o_StQ
U I_° gQ/ Q _ = ?°Q4 GR_[I_rI" II_RV_U. -- -5oQQ/ 5oQQ
_CH _--_T_ (34 (3J4 CY CYN CI_L C/_ _ CL CD L_
to058 _._Q .8420Q -._0 .O_4Q_ o01_Q oQ_L4SO °048t0 °Q_95Q ._5800 ._6970 _oOSO00
to_e _,.tQO o_4S_LQ -°l_Q .Q31QG oQ(_SQ oQ$_L_LQ .G4S_Q °Q_g30 °I_QBQ .37_Q0 2.QSC_Q
t.gS8 °_ °Q_Q o84_4Q - _ll_C_O oQr_eo . QQ_gQ °_Q oQ4g4CI o_Q .T_$41_ ._T4_LQ 2.G425Q
_._Se .Q_SQ oe4_Q -°_LIS_Q -°Q2Qg_ .QQ35Q oQQ3QG .05noQ .QL_r?Q ._q_go ._747Q _.1_50
logSe Qo4_Q .85650 -ol_ -.Qg_?Q - °QQ6eO -oQll_Q o_,_40 .Q_$Q o_1S0 o_?51Q •. QS_:SQ
1.g58 IQ. 54CI o8558Q -o_940 °.$5_0 - o_l_SQ -°Q$8_ o048Q_ oQ_84Q ._r?oSQ °:S?5_Q _. OSQSQ
_LogSe .Q4Q °8_Q - oti5g_] - .Q_tCIO oCI_QQ o_SO °G4g4Q oQ_Q .TS_SeO o_5_g30 _. G4t_O
GR_TI_i_ oOOl4_S oQQQ_ -oQ$1(S_ - °QQlSg - oC1_23 • nOQQ2 -°QQCIt5 °QQ13_ oQ_OG5 -.I_OQQ_
tqs$sttr&_) NAR &TIP _D (DtCtOIFIttt) t_LI[l) (VtKSRtl (121_$06) ¢ G3 )IG*_ YIE )
RIDI_Iq_I4Ct DATA PARAI4E_TRIC DATA
t_, _/ 9 _ = 4,it f_ADIID_r IH11_v/d. = -S._I S.OD

Oilt tS _Jv _1_ IqPC _ $SS
I,i_l[ 4ql
NSSS(IP&Sl _.R All D _B (l_tCIDtlrlHI) (b_LS'tl (YIKIRI) ¢R1_3071 ( _l _ _2 )
Q&TA
PARA.t4[TR 1C GATA
! Ir.41QO ILQ.|N. 104RP • ll,4S_JQ IH* ALPHA z _O.GO0 C(_F|Cr _: _.OOO"
Lfll_ • 8.10ZO IH* yl_p • .Qq[_O IN. RUO_ = .Oleo Ru[_rI.R z tO.900
• 4.031_0 IN. ZHRP • ,O00O |N. _ z .OGO (_[_.y I .OOOIK:AL Ir • *QQ4D
|BOE_LV z .DQD AtLRC_ = .QCIO
_ilt. • .DO0 |BOAZl.. = .GOD
NI_. I_IS/ 0 II_t/I. • 4.1IS _|EHT |t4'TE_vAt. i -5.OO/ S.OO
MACH IN_TA 04 CLIq CY ¢YN QFJt. ¢AF CA_ CL CO L_D
4.11Sg -tO.OlO * llTS3O -.QgS4SO .OS_SQ *O154Q .GtgcJQ .QS31Q .Q(_3O *_Q20 *SaS50 t ,4247Q
4 IlSl) -e.Qeo .le_o -.OglrSO .0_35Q . ot_S4o . QtT_DQ .OS12D .O_GO .7"_780 .SQStQ 1.4_S_5Q
4.11511 -41. Q40 .119_IPQ - .t OO_;O ,OtgO0 .QliOTO .0135Q * 049;_Q *QC_LO .?3780 .St %gQ %.44t_O
4.1151) .4. _O . IKl_O - .Q991_i . QGSOO .00840 .0099D *G48S0 . Q(_Q .1_9_0 .STOOD t .442_$0
4. l_S_) -IE. O0_ *l[l_t O - ,tO_SO -*O_OtO .OOSOO ._O_SO * _4T<JO . OO_4O .1'4730 o5t630 $ .441_0
4. I)_St1 .QSO " .lilQ_O - .tO0_O - ,_OO . O4[]_SO °00|90 .04800 ,_ID .748_0 .5_'_0 li. 44159CI
4 llS_ 8,O_O .I)t L_O -. IQGgQ - .03_4D - .OtX]t O - .O_L'O .948_L0 . OO3_O .75;_10 .519?0 1.44700
4.95_ 4._0 .IPtlE2Q -, _iOGBO -.(]5tiS_ - ,GO330 -*OOSgO *046tO . (_O3_SO *?5|50 ,stg_so t.4471D
4.115_) _.t_O .gttSO _.O9_4Cl -.Q_450 - ._0_70 - .0096CI .04840 .OO_O .75070 .5t91_0 t o44600
4.t)5_) II. 11_0 ,gO99Q -.Q9910 -.0814Q - .009_0 -.Ot_l_ ,Q49S0 .C_Q3_Q .74B80 .519_0 t .441_Q0
4,1)5g to.Q40 .S044_ - .IDg(s4O -.O_O -.OS_i40 -.0tyC_ , _G<jQ .QO_ST,Q .7434Q .55750 t, 4:5_40
GRAD'_I_IT . OOST'_. - ,000_.(_ - .00_9_" - ,0_|4_ - .00_.9_ -. OOGI33 ._OOO5 .OQ14(S .O008cJ . GOD34


II_ • t.4tqla IKi°|_l° HI' s S.4SSQ |_I. _ • °_ _'_|G = _°000
• 4o_C_i IN. ZMRP • ._ IN. I_ _ 10.0QQ _¥ = t0oQ00
Sot_ °i_O ot$_ -°_ oQt_ .I_ °0_tt0 oQgZsQ °045?0 .tS_40 ._80 I °SSS_O
_¢°g5_ i_._O .65400 -°_4_80 -.0Q140 .010_iO °00190 ._580 ._0 ._iQQ .2_0 _*_38Q
_O'S/139"1;-a;-t1_^_[3//41J.H31(W_'Jll."mz_QI&l;1*¢_it,ll

;B£+rleO"-;_OL_O°9,L_alD°'_ODO0"I+_DO°I+ILO00°_IO00°tr1[I;OD°-_°-S_;3+,_D°_N3|0¥;cpIJ
0S1_96"I;16J.IO*I;0£1+130"1_0S_130°O&6_O"O£tOCI°O_90Q°O_;IP03"-0li'G:fl'_*-C+OS21e"$0¢11"_leIH;IB•te
0;_°I08_;;_6"OIrD,t.6"09_00"CI6J,-90_CI6_0"01[900"OC+O_"-09_;1"-0'£g'££"I[{3_,1il"6'i_8£$'1e
O]l)_l"%O?*_,£A"QOS;'i_6"0_;£13C1"O09_D"06;300°Otr;OO°O+;g_O'-O_IP$;I"-Ot'_t;;Z"%O,&ll"+L'I_6s;6"9+
Og_61"+i091rle/"Oi_OG8"09£(:10"011e_13°0B;_l"Ogl;O0°O;_lle;_°-06;66%'-Og,L6I"'1;01el."I;'1_61;6"1,
O$1i+,L2+%0G61;9"O01rlql+CI_OnO°00'190'OJ._O°09tmDO°Ot_;_o"-QI,Le%'-0_99_"%Ogl)°_i;656"se
O;P,_"9_"<;(];_6,LI;"0656£°OJ.P..O0°06,L,LO°Ol._O0"OL+_O0"Ofr_$CI"-06101.%'-O_g_.,8"OW+i°t+t6_6"'e
0B_St_e"$01e1+0_"OBJ.R,t."O_f.OI3"0_9+,Ln°0_.00"06_l_O°O_,LI;O"-Q_.&SI°-0906_il°OgS;°616S6°se
0;1,9;'%0%_;,Gle°O,LO_)°09_,GO°0;_1LO°OG1;_O"O;_ieO0°O*e_;1_0°-0_£4eI°-13_t,Og°0;_1;•J._l61;6"1,
05_99"_08_cl.i;"09_°OS;;:O0"006_,0"0S%00"01rim30•0_;31;0"-OSQ_'I°-13i0;_.°Ot_e"i;i666"1,
Ot+;_8,L"$O;_I_[K"O;QgS"01r£QO°0_990"0_1[00°06SO0°0'1;0%0"-O;_llI,I,°-0911_C_I+"O&_°_l61;1_,°le
G::Jg_I+<;G_9;_"O%;_QI;"0;_£00"01P1_0"01+1100"O_f:O0°0_;600"-0al,80%"-0_1'119"O;_se+I_1_SE,'+e
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t.9_3 te.O?O . _t1050 -.OS;_8O .O0t_O .OOttO .00080 .05930 .OL:_o20 .54290 .Z3950 _. S_v_O
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I.s_ I_S °_?_ ,Tl_l"Q °°QS4$Q - .O_LCIS_) *QQ_SQ .Q_4Q oQ447Q ,Q_41LO ._S_80Q ._5S4_0 1o_4Q
IE._Q _SQ,08Q .8_SQQ *°_TQ -.Q_4_LQ .QQ4Q_ .Q_I_Q °G4Q_Q _Q_L4_Q °_'4S_Q o476_Q _ oS5_SQQ
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t.t0Q S.t311 ._4_ttO -.QL_e0 .0QQQQ .Q(_11 .041_20 .QGY3Q .Q4230 ._523Q .tt0511 1_._832CI
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t.800 t4.tlo .7111_S11 -.tt?Icl -.CIC138CI - .CIQ;_4CI .03_S311 .CI(_111CI o050"_11 .?4;;311 .L"r t _11 _.73;!1111
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GRAD_I_r . O_Jl'4 -.00197 -oQDt(_ .QOQS4 -.nOQlO .._ .QD125 .Qt5f_s .Q3_5 -.0598X
NO. tl_/ 13 Rt4/t. _ Q.L_9 GRND_I_T _Nll_V&__ = -5.QQ/ S.OU
I,u_cH _A c_ CL_ ¢'r _ cBt. _ CAB <3. <:D
.IK_ _,840 .OOgO0 oOX30Q -.01580 ,Q05S0 -.QOISQ oQ34QQ .0_58Q .824SQ °36430 :E.145_(]
.OQI_ P.4 . 8:5Q o91'050 .QI4_Q -.Q1610 , QQ_4Q -.OOQ3O *Q325Q ._?8Q ._?_Q .4:51'0Q 1.98_gQ
.Q_ I_._ t.QS53Q .QO_50 -.QIMQ .QQSGQ -.ODtSO .Q3L:_O .Q6_rrO .92570 .50_'0 t.eZ340
oS_ L_._L_Q $. _5_4S0 -.Qtl_O - .Q_¢?O .0113Q -.QOQ2G . Q3L_Q . Q_840 .99_.50 .59C_0 t .(S7880
._C_ _1 ._S_O t .t_?O -.0101_ -. Q34130 .QItgQ .00500 .Q_?4Q . Q_950 1.039_0 .S648_ t .5(s380
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